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HCAPLUS COPYRIGHT 2005 ACS on STN 
2005 : 121193 HCAPLUS 
142:214836 

Biomarkers of cycl in-dependent kinase modulation in 
cancer therapy 

Li, Martha; Rupnow, Brent A.; Webster, Kevin R. ; 
Jackson, Donald G.; Wong, Tai W. 
Bristol-Myers Squibb Company, USA 
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PCT Int. Appl., 141 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 2005012875 



W: 



AE, AG, AL, 
CN, CO, CR, 
GE, GH, 
LK, LR, 
NZ, 
TM, 



A2 20050210 
AM, AT, AU, AZ, 
CU, CZ, DE, DK, 



GM, 
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EE, ES, FI, 
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WO 2004-US24424 
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MK, MN, 
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BY, 
ES, 
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20040729 
BZ, CA, CH, 
GB, 
KZ, 
NA, 
SL, 
ZM, 



FI, 
KR, 
MZ, 
SK, 
ZA, 
ZM, 
CZ, 
PT, 
ML, 



GD, 
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NI, 
SY, 
ZW 
ZW, AM, 
DE, DK, 
RO, SE, 
MR, NE, 



P 20030729 



US 2003-490890P 

Biomarkers having expression patterns that correlate with a response of 

cells to treatment with one or more cdk modulating agents, and uses 
thereof. Transcription profiling was used to identify the biomarkers. 
Specifically, transcription profiling of the effect of a certain cdk2 
inhibitor (BMS 387032 0.5 L-tartaric acid salt) on peripheral blood 
mononuclear cells was first performed. Gene chips were used to quant itate 
the levels of gene expression on a large-scale with Affymetrix 
huiaan gene chips HG-U95A, B, and C. Next, profiling of a cdk2 
inhibitor-treated tumor cell line A28780 at multiple doses and time points 
was performed to establish a correlation of tumor site response with 
peripheral blood biomarkers. In order to establish the mol . 
target-specificity of the potential biomarkers, tumor cell line A2780 
treated with anti-cdk2 oligonucleotides was also profiles. Overlapping 
gene expression changes were selected for further evaluation in 
human ovarian carcinoma xenograft A2780 that were treated with the 
cdk2 inhibitor. The selected biomarkers were subjected to real-time PCR 
anal, in order to verify the observed changes from the gene chip anal. The 
biomarker comprising GenBank accession number W2 872 9 was discovered to have 
the most consistent and robust regulation ' in response to cdk inhibition. 
Provided are methods for testing or predicting whether a mammal will 
respond therapeutically to a method of treating cancer that comprises 
administering an agent that modulates cdk activity. 
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SCISEARCH COPYRIGHT (c) 2005 The Thomson Corporation on 

2005:1099 SCISEARCH 
8 7 SAL 

LTD4 induces hyperresponsiveness to histamine in bovine 
airway smooth muscle: role of SR-ATPase Ca2+ 
pump and tyrosine kinase 

Carbajal V; Vargas M H; Flores-Soto E; Martinez-Cordero E; 
Bazan- Perkins B; Montano L M (Reprint) 
Inst Nacl Enfermedades Resp, Lab Invest Autoinmunidad, 
Tlalpan 4502, Mexico City 14080, DF, Mexico (Reprint); 
Inst Nacl Enfermedades Resp, Lab Invest Autoinmunidad, 
Mexico City 14080, DF, Mexico; Inst Nacl Enfermedades 
Resp, Dept Hiperreactividad Bronquial, Mexico City 14080, 
DF, Mexico; Univ Nacl Autonoma Mexico, Fac Med, Dept 
Farmacol, Mexico City 04510, DF, Mexico 
Mexico 

AMERICAN JOURNAL OF PHYSIOLOGY -LUNG CELLULAR AND MOLECULAR 



PHYSIOLOGY, (JAN 2005) Vol. 288, No. 1, pp. L84-L92. 

Publisher: AMER PHYSIOLOGICAL SOC, 9650 ROCKVILLE PIKE, 

BETHESDA, MD 20814 USA. 

ISSN: 1040-0605. 
DOCUMENT TYPE: Article; Journal 

LANGUAGE : Engl ish 

REFERENCE COUNT: 38 

^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB Airway hyperresponsiyeness is a key feature of asthma, but its 

mechanisms remain poorly understood. Leukotriene D-4 (LTD4) is one of the 
few molecules capable of producing airway hyperresponsiveness . In this 
study, LTD4, but not leukotriene C-4 (LTC4) , produced a leftward 
displacement of the concentration-response curve to histamine in bovine 
airway smooth muscle strips. Neither LTC4 nor LTD4 modified the 
concentration-response curve to carbachol . In simultaneous measurements of 
intracellular Ca2+ ([Ca2+]{i)) and contraction, histamine or carbachol 
produced a transient Ca2+ peak followed by a plateau, along with a 
contraction. LTD4 increased the histamine- induced transient Ca2+ peak and 
contraction but did not modify responses to carbachol. Enhanced responses 
to histamine induced by LTD4 were not modified by staurosporine or 
chelerythrine but were abolished by genistein. Western blot showed that 
carbachol, but not histamine, caused intense phosphorylation of 
extracellular signal -regulated kinase 1/2 and that LTD4 significantly 
enhanced the phosphorylation induced by histamine, but not by carbachol. 
L-type Ca2+ channel participation in the hyperresponsiveness to histamine 
was discarded because LTD4 did not modify the [Ca2+] (i) changes induced by 
KCl. In tracheal myocytes, LTD4 enhanced the transient Ca2+ peak induced 
by histamine ( but not by carbachol) and the sarcoplasmic reticulum (SR) 
Ca2+ refilling. Genistein abolished this last LTD4 effect. Partial 
blockade of the SR-ATPase Ca2+ pump with cyclopiazonic acid reduced the 
Ca2+ transient peak induced by histamine but not by carbachol . These 
results -suggested that LTD4 induces hyperresponsiveness to histamine 
through activation of the tyrosine kinase pathway and an increasing 
SR-ATPase Ca2+ pump activity. L-type Ca2+ channels seemed not to be 
involved in this phenomenon. 

L4 ANSWER 3 OF 62 SCISEARCH COPYRIGHT (c) 2005 The Thomson Corporation on 
STN 

ACCESSION NUMBER: 2005:413282* SCISEARCH 
THE GENUINE ARTICLE: 916SR 

TITLE: Intracellular calcium release and cardiac disease 

AUTHOR: Wehrens X H T (Reprint); Lehnart S E; Marks A R 

CORPORATE SOURCE: Columbia Univ Coll Phys & Surg, Dept Med, Ctr Mol Cardiol, 

Dept Physiol & Cellular Biophys, 630 W 168th St, New York, 
NY 10032 USA (Reprint) ; Columbia Univ Coll Phys & Surg, 
Dept Med, Ctr Mol Cardiol, Dept Physiol & Cellular 
Biophys, New York, NY 10032 USA 
COUNTRY OF AUTHOR: - USA 

SOURCE: ANNUAL REVIEW OF PHYSIOLOGY, (MAY 2005) Vol. 67, pp. 69-98 

Publisher: ANNUAL REVIEWS, 4139 EL CAMINO WAY, PO BOX 
10139, PALO ALTO, CA 94303-0139 USA. 
ISSN: 0066-4278. 
DOCUMENT TYPE: General Review; Journal 

LANGUAGE : Engl ish 

REFERENCE COUNT: 221 

*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB Intracellular calcium release channels are present on sarcoplasmic and 

endoplasmic reticuli (SR, ER) of all cell types. There are two classes of 
these channels: ryanodine receptors (RyR) and inositol 1 , 4 , 5-trisphosphate 
receptors (IP3R) . RyRs are required for excitation-contraction (EC) 
coupling in striated (cardiac and skeletal) muscles. RyRs are made up of 
macromolecular signaling complexes that contain large cytoplasmic domains, 



which serve as scaffolds for proteins that regulate the f\inction of the 
channel. These regulatory proteins include calstabinl/calstabin2 
(FKBP12/FKBP12 . 6) , 8 12/12.6 kDa subunit that stabilizes the closed state 
of the channel and prevents aberrant calcium leak from the SR. 
Kinases and phosphatases are targeted to RyR2 channels and 
modulate RyR2 function in response to extracellular signals. In the 
classic fight or flight stress response, phosphorylation of RyR channels 
by protein kinase A reduces the affinity for calstabin and activates the 
channels leading to increased SR calcium release. In heart failure, a 
cardiac insult causes a mismatch between blood supply and metabolic 
demands of organs. The chronically activated fight or flight response 
leads to leaky channels, altered calcium signaling, and contractile 
dysfunction and cardiac arrhythmias. 
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MEDLINE on STN 
2004141137 MEDLINE 
PubMed ID: 14718546 

Regulation of binding of lamin B receptor to chromatin by 
SR protein kinase and cdc2 kinase 
in Xenopus egg extracts. 

Takano Makoto; Koyama Yuhei; I to Hiromi; Hoshino Satomi; 
Onogi Hiroshi; Hagiwara Masatoshi; Furukawa Kazuhiro; 
Horigome Tsuneyoshi 

Course of Biosphere Science, Graduate School of Science and 
Technology, Faculty of Science, Niigata University, 
Igarashi-2, Niigata 950-2181, Japan. 

Journal of biological chemistry, (2004 Mar 26) 279 (13) 
13265-71. Electronic Publication: 2004-01-12. 
Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 

200405 

Entered STN: 20040323 
Last Updated on STN: 20040510 
Entered Medline: 20040507 
Participation, of multiple kinases in regulation of the binding of lamin B 
receptor (LBR) to chromatin was suggested previously (Takano, M., 
Takeuchi, M., Ito, H., Furukawa, K. , Sugimoto, K. , Omata, S., and 
Horigome, T. (2002) Eur. J. ' Biochem. 269, 943-953) . To identify these 
kinases, regulation of the binding of the nucleoplasmic region (NK, amino 
acid residues 1-211) of LBR to sperm chromatin was studied using a cell 
cycle -dependent Xenopus egg extract in vitro. The binding was stimulated 
on specific phosphorylation of the NK fragment by an S-phase egg extract. 
Protein depletion with beads bearing SF2/ASF, which binds SR 
protein kinases/ abolished this stimulation, suggesting that an 
SR protein kinase (s) is responsible for the activation 

of LBR. This was confirmed by direct phosphorylation and activation with 
recombinant SR protein-specific kinase 1. The binding 
of the NK fragment to chromatin pretreated with an S-phase extract was 
suppressed by incubation with an M-phase extract. Enzyme inhibitor 
experiments revealed that multiple kinases participate in the suppression. 
One of these kinases was shown to be cdc2 kinase using a specific 
inhibitor, roscovitine, and protein depletion with beads bearing pl3, 
which specifically binds cdc2 kinase. Experiments involving a mutant NK 
fragment showed that the phosphorylation of serine 71 by cdc2 kinase is 
responsible for the suppression. 
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TITLE: Temporal association of protamine 1 with the inner nuclear 



AUTHOR : 



CORPORATE SOURCE: 



membrane protein lamin B receptor during spermiogenesis . 
Mylonis I lias; Drosou Victoria; Brancorsini Stefano; 
Nikolakaki Eleni; Sassone-Corsi Paolo; Giannakouros Thomas 
Laboratory of Biochemistry, Department of Chemistry, 
Aristotle University of Thessaloniki, Thessaloniki 54 124, 
Greece. 

Journal of biological chemistry, (2004 Mar 19) 279 (12) 
11626-31. Electronic Publication: 2003-12-30. 
Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200405 

Entered STN: 20040316 
Last Updated on STN: 20040528 
Entered Medline: 20040527 
During mammalian spermiogenesis, histones are replaced by transition 
proteins, which are in turn replaced by protamines PI and P2 . PI 
protamine contains a short arginine/serine-rich (RS) domain that is highly 
phosphorylated before being deposited into sperm chromatin and almost 
completely dephosphorylated during sperm maturation. We now demonstrate 
that, in elongating spermatids, this phosphorylation is required for the 
temporal association of PI protamine with lamin B receptor (LBR) , an inner 
nuclear membrane protein that also possesses a stretch of RS dipeptides at 
its nucleoplasmic NH (2 ) -terminal domain. Previous studies have shown that 
the cellular protein p32 also binds tightly to the unmodified RS domain of 
LBR. . Extending those findings, we now present evidence that p32 prevents 
phosphorylation of LBR and furthermore that dissociation of this protein 
precedes PI protamine association. Our data suggest that docking of 
protamine 1 to the nuclear envelope is an important intermediate step in 
spermiogenesis and reveal a novel role for SR protein 
kinases and p32. 
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2005:131099 BIOSIS 
PREV200500132041 

Hypoxic pulmonary vasoconstriction: redox regulation of 
02 -sensitive K+ channels by a mitochondrial 02 -sensor in 
resistance artery smooth muscle cells. 
Michelakis, Evangelos D.; Thebaud, Bernard; Weir, E. 
Kenneth; Archer, Stephen L. [Reprint Author] 
Dept MedDiv Cardiol, Univ Alberta, WMC 202-36,8440 112th 
St, Edmonton, AB, T6G 2B7, Canada 
sarcher®cha . ab . ca 

Journal of Molecular and Cellular Cardiology, (December 
2004) Vol. 37, No. 6, pp. 1119-1136. print. 
ISSN: 0022-2828 (ISSN print) . 
Article 

General Review; (Literature Review) 
English 

Entered STN: 6 Apr 2005 
Last Updated on STN: 6 Apr 2005 
Hypoxic pulmonary vasoconstriction (HPV) is a widely-conserved mechanism 
for matching ventilation and perfusion that optimzes systemic P02. HPV is 
elicited by moderate alveolar hypoxia through a mechanism that is 
intrinsic to the Pulmonary circulation, particularly the resistance 
pulmonary arteries (PA), and is robust even in isolated perfused lungs. 
Although modulated by the enclotheliLlIll , HPV persists in denuded PA 
rings and PA smooth muscle cells (PASMC) . Beginning within seconds of 
hypoxia, HPV plateaus in minutes and persists for hours. During focal 
hypoxia (e.g. atelectasis), HPV is restricted to the vascular segments 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 

LANGUAGE: 
ENTRY DATE: 



AB 



serving hypoxic lobes, and diverts blood to better-ventilated segments 
without causing Pulmonary hypertension (PHT) . However, with global 
hypoxia, as occurs at high altitude or in the fetal lung, HPV increases 
pulmonary vascular resistance (PVR) and may contribute to PHT. This 
review focuses on a comprehensive Redox Theory of HPV but considers 
relevant modulatory factors (endothelin) , triggering stimuli (cyclic 
ADP-ribose- induced release of sarcoplasmic reticulum (SR) Ca2+) 
and sustaining pathways (Rho kinase-modulated Ca2+ sensitization 
of the contractile apparatus) . The Redox Theory proposes that all 
02 -sensor in resistance PASMC (complexes I and III of the mitochondrial 
electron transport chain (ETC)) generates reactive 02 species (ROS) in 
proportion to P02 . During normoxia, a redox mediator, like hydrogen 
peroxide (H202) , maintains voltage-gated 0, sensitive K+ channels (Kv) in 
all oxidized open state. Hypoxic withdrawal of ROS inhibits Kv channels, 
thereby depolarizing PASMCs , activating L-type voltage-gated Ca2+ 
channels, enhancing Ca2+ influx and promoting vasoconstriction. The role 
of 02-sensitive K+ channels is conserved in most specialized 02-sensitive 
tissues, including the ductus arteriosus and carotid body. The unique 
occurrence of hypoxic vasoconstriction in the pulmonary circulation 
relates to the colocalization of an 02-sensor and 02-sensitive Kv channels 
in resistance PAs . HPV has relevance to human physiology, 
pathophysiology (high altitude pulmonary edema (HAPE) and PHT) and therapy 
(single lung anesthesia) . Copyright 2004 Elsevier Ltd. All rights 
reserved. 
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ACCESSION NUMBER: 2004510566 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 15479736 

TITLE: Hypophosphorylated SR splicing factors transiently localize 

around active nucleolar organizing regions in telophase 
daughter nuclei. 

AUTHOR: Bubulya Paula A; Prasanth Kannanganattu V; Deerinck Thomas 

J; Gerlich Daniel; Beaudouin Joel; Ellisman Mark H; 

Ellenberg Jan; Spector David L 
CORPORATE SOURCE: Cold Spring Harbor Laboratory, Cold Spring Harbor, NY 

11724, USA, 
CONTRACT NUMBER: GM 42694 (NIGMS) 

SOURCE: Journal of cell biology, (2004 Oct 11) 167 (1) 51-63. 

Journal code: 0375356, ISSN: 0021-9525. 
PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE : Engl i sh 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200411 

ENTRY DATE: Entered STN: 20041014 

Last Updated on STN: 20041219 
Entered Medline: 20041122 

AB Upon completion of mitosis, daughter nuclei assemble all of the organelles 
necessary for the implementation of nuclear functions. We found that upon 
entry into daughter nuclei, snRNPs and SR proteins do not immediately 
colocalize in nuclear speckles. SR proteins accumulated in patches aroiand 
active nucleolar organizing regions (NORs) that we refer to as 
NOR-associated patches (NAPs) , whereas snRNPs were enriched at other 
nuclear regions. NAPs formed transiently, persisting for 15-20 min before 
dissipating as nuclear speckles began to form in Gl . In the absence of 
RNA polymerase II transcription, NAPs increased in size and persisted for 
at least 2 h, with delayed localization of SR proteins to nuclear 
speckles. In addition, SR proteins in NAPs are hypophosphorylated, and 
the SR protein kinase Clk/STY colocalizes with SR 

proteins in NAPs, suggesting that phosphorylation releases SR proteins 
from NAPs and their initial target is transcription sites. This work 
demonstrates a previously unrecognized role of NAPs in splicing factor 
trafficking and nuclear speckle biogenesis. 
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2003507270 MEDLINE 

PllbMed ID: 14555757 

Processive phosphorylation of alternative splicing 
factor/splicing factor 2. 

Aubol Brandon E; Chakrabarti Sutapa; Ngo Jacky; Shaffer 
Jennifer; Nolen Brad; Fu Xiang-Dong; Ghosh Gourisankar; 

Adams Joseph A 

Department of Pharmacology, University of California at San 
Diego, La Jolla, CA 92093-0506, USA. 
GM 07752 (NIGMS) 
(NIGMS) 

Proceedings of the National Academy of Sciences of the 
United States of America, (2003 Oct 28) 100 (22) 12601-6. 
Electronic Publication: 2003-10-10. 
Journal code: 7505876. ISSN: 0027-8424. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200401 

Entered STN: 20031030 
Last Updated on STN: 20040106 
Entered Medline: 20040105 
SR proteins, named for their multiple arginine/serine (RS) dipeptide 
repeats, are critical components of the spliceosome, influencing both 
constitutive and alternative splicing of pre-mRNA. SR protein function is 
regulated through phosphorylation of their RS domains by multiple kinases, 
including a family of evolutionarily conserved SR 
protein-specific kinases (SRPKs) . The SRPK family of kinases is 
unique in that they are capable of phosphorylating repetitive RS domains 
with remarkable specificity and efficiency. Here, we carried out kinetic 
experiments specially developed to investigate how SRPKl phosphorylates 
the model hiiman SR protein, ASF/SF2. By using the start-trap 
strategy,- we monitored the progress curve for ASF/SF2 phosphorylation in 
the absence and presence of an inhibitor peptide directed at the active 
site of SRPKl. ASF/SF2 modification is not altered when the inhibitor 
peptide (trap) is added with ATP (start) . However, when the trap is added 
first and allowed to incubate for a specific delay time, the decrease in 
phosphate content of the enzyme-substrate complex follows a simple 
exponential decline corresponding to the release rate of SRPKl. These 
data demonstrate that SRPKl phosphorylates a specific region within the RS 
domain of ASF/SF2 by using a fully processive catalytic mechanism, in 
which the splicing factor remains "locked" onto SRPKl during RS domain 
modification. 
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protein kinase Clk/Sty. 
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AB SR proteins constitute a family of splicing factors that play key roles in 
both constitutive and regulated splicing in metazoan organisms. The 
proteins are extensively phosphorylated, and kinases capable of 
phosphorylating them have been identified. However, little is known about 
how these kinases function, for example, whether they target specific 
SR proteins or whether the kinases themselves are 

regulated. Here we describe properties of one such kinase, Clk/Sty, the 
founding member of the Clk/Sty family of dual-specificity kinases. 
Clk/Sty is autophosphorylated on both Ser/Thr and Thr residues, and using 
both direct kinase assays and SR protein -dependent splicing assays, we 
have analyzed the effects of each type of modification. We find not only 
that the pattern of phosphorylation on a specific SR protein siibstrate, 
ASF/SF2, is modulated by autophosphorylation but also that the ability of 
Clk/Sty to recognize different SR proteins is influenced by the extent and 
nature of autophosphorylation. Strikingly, phosphorylation of ASF/SF2 is 
sensitive to changes in Tyr, but not Ser/Thr, autophosphorylation while 
that of SC35 displays the opposite pattern. In contrast, phosphorylation 
of a third SR protein, SRp40, is unaffected by autophosphorylation. We 
also present biochemical data indicating that as expected for a factor 
directly involved in splicing control (but in contrast to recent reports) , 
Clk/Sty is found in the nucleus of several different cell types. 
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ICP27 interacts with SRPKl to mediate HSV splicing 
inhibition by altering SR protein phosphorylation. 
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Infection with. some viruses can alter cellular mRNA processing to favor 
viral gene expression. We present evidence that herpes simplex virus 1 
(HSV-1) protein ICP27, which contributes to host shut-off by inhibiting 
pre-mRNA splicing, interacts with essential splicing factors termed SR 
proteins and affects their phosphorylation. During HSV-1 infection, 
phosphorylation of several SR proteins was reduced and this correlated 
with a subnuclear redistribution. Exogenous SR proteins restored splicing 
in ICP27-inhibited nuclear extracts and SR proteins isolated from 
HSV-1 -infected cells activated splicing in uninfected SlOO extracts, 
indicating that inhibition occurs by a reversible mechanism. Spliceosome 
assembly was blocked at the pre-spliceosomal complex A stage. 
Furthermore, we show that ICP27 interacts with SRPKl and relocalizes it to 
the nucleus; moreover, SRPKl activity was altered in the presence of ICP27 
in vitro. We propose that ICP27 modifies SRPKl activity resulting in 
hypophosphorylation of SR proteins impairing their ability to function in 
spliceosome assembly. 
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TITLE: Differential effects of hyperphosphorylation on splicing 

factor SRp55. 
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Members of the serine/arginine-rich (SR) protein family play an important 
role in both constitutive and regulated splicing of precursor mRNAs. 
Phosphorylation of the arginine/serine dipeptide-rich domain (RS domain) 
can modulate the activity and the subcellular localization of SR proteins. 
However, whether the SR protein family members are individually regulated 
and how this is achieved remain unclear. In this report we show that 
5, 6-dichloro-l beta-D-ribofuranosyl-benzimidazole (DRB) , an inhibitor of 
RNA polymerase Il-dependent transcription, specifically induced 
hyperphosphorylation of SRp55 but not that of any other SR proteins 
tested, Hyperphosphorylation of SRp55 occurs at the RS domain and appears 
to require the RNA-binding activity. Upon DRB treatment, 
hyperphosphorylated SRp55 relocates to enlarged nuclear speckles. 
Intriguingly, SRp55 is specifically targeted for degradation by the 
proteasome upon overexpression of the SR protein kinase 
Clk/Sty. Although a destabilization signal is mapped within the 
C-terminal 43 -amino acid segment of SRp55, its adjacent lysine/serine-rich 
RS domain is nevertheless critical for the Clk/Sty-mediated degradation. 
We report for the first time that SRp55 can be hyperphosphorylated under 
different circumstances whereby its fate is differentially influenced. 



L4 ANSWER 12 OF 62 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



DUPLICATE 7 



MEDLINE on STN 
2003055549 MEDLINE 
PubMed ID: 12565829 

Protein kinase CK2 phosphorylates and activates the 
SR protein-specific kinase 1. 
Mylonis Ilias; Giannakouros Thomas 

Laboratory of Biochemistry, Department of Chemistry, The 
Aristotelian University of Thessaloniki, Greece. 
Biochemical and biophysical research communications, (2003 
Feb 14) 301 (3) 650-6. 

Journal code: 0372516. ISSN: 0006-291X. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200304 

Entered STN: 20030205 
Last Updated on STN: 20030416 
Entered Medline: 20030414 
The serine/arginine subfamily of protein kinases has been conserved 
throughout evolution and its members are thought to play important roles 
in the regulation of multiple cellular processes. Mammalian SRPKl has 
been considered as a constitutively active kinase that is predominantly 
expressed in testis. In the present study, recombinant GST-SRPKl was used 
as substrate to identify potential protein kinase (s) in testis extracts, 
involved in phosphorylating and thereby regulating the activity of this 
enzyme. Using a panel of chromatography media, inhibition by heparin, 
immianoblot analysis, and phosphopeptide mapping, CK2 was determined to be 
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the major kinase that phosphorylates SRPKl. Phosphorylation of SRPKl by 
CK2 occurred mainly at Ser(51) and Ser{555) in vitro, and resulted in 
approximately 6-fold activation of the enzyme. These findings suggest 
that SRPKl may be an important cellular target for CK2 action. 
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Glucose and galactose regulate intestinal absorption 

of cholesterol 
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A dose -dependent increase in cholesterol absorption was induced by glucose 
addition (0-75 mM) to the apical medium of TC7 cells, a well -characterized 
clone of Caco-2. The uptake into the cells and the secretion rate to the 
basolateral space were both enhanced by glucose and galactose. This 
up-regulation was suppressed by SGLTl inhibition but not by GLUT2 
inhibition. Cholesterol cell uptake was significantly decreased by PMA 
and increased by chelerythrine, with more pronounced changes in the 
presence of hexoses. Thus, the involvement of a protein kinase C 
signalling pathway was evidenced in the regulation processes of intestinal 
cholesterol absorption. In the presence of antibodies directed to hSR-BI, 
cholesterol absorption was reduced by 40% and glucose or galactose no 
longer enhanced it. We suggest that glucose or galactose, through an 
interaction with SGLTl, activates a protein kinase C pathway that 
regulates the activity of one of the intestinal cholesterol transporters, 
namely hSR-BI . 
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AB The therapeutic potential of antitumor drugs is seriously limited by 

the manifestation of cellular drug resistance. We used the budding yeast 
Saccharomyces cerevisiae as a model system to identify novel mechanisms of 
resistance to one of the most active anticancer agents, cisplatin. We 
pinpointed NPR2 (nitrogen permease regulator 2) as a gene whose disruption 
conferred resistance to cisplatin. In addition, we observed a 4-fold 
cross-resistance of yeast npr2Delta cells (i.e., cells from which the NPR2 
gene had been disrupted) to the anticancer drug doxorubicin, in 
combination with hypersensitivity to cadmium chloride. Furthermore, 
npr2Delta cells displayed unaltered cellular cisplatin and doxorubicin 
accumulation and showed an enhanced rate of spontaneous mutation compared 
with the isogenic parent . These data indicate that the npr2Delta phenotype 
overlaps that of the skylDelta cells that we characterized previously (Mol 
Pharmacol 61:659-666, 2002). Therefore, we generated yeast npr2Delta 
skylDelta double -knockout cells and performed clonogenic survival assays 
for cisplatin and doxorubicin, which revealed that NPR2 and SKYl ( 
SR-protein-specif ic kinase from budding yeast) are 

epistatic. The double -knockout strain was just as resistant to cisplatin 
and doxorubicin as the single -knockout strain that was most resistant to 
either drug. In conclusion, we identified NPR2 as a novel component 
involved in cell kill provoked by cisplatin and doxorubicin, and our data 
support the hypothesis that NPR2 and SKYl may use mutual regulatory routes 
to mediate the cytotoxicity of these anticancer drugs. 
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AB Both the assembly and selection of splice sites in the spliceosome relies 
on the participation of protein factors known as SR proteins. These 
splicing factors, named for their large arginine-serine dipeptide repeats, 
are activated through phosphorylation by a class of enzymes known as 
SR protein kinases [SRPKs] . The SRPKs are highly unique 
members of the protein kinase family and are distinguished by a large 
domain insert (approx. 250 a. a.) that bifurcates the canonical kinase 
domain. Although the domain insert lies near the domain linker region, it 
does not influence nucleotide binding. We showed that the yeast SRPK, 
Skylp, phosphorylates the SR protein, Npl3, at a single site using a 
typical protein kinase pathway in which slow product release controls 
substrate turnover. This simple process is juxtaposed by more complex 
systems where multiple serines are modified. For example, the 
hiiman splicing factor, ASF/SF2, is phosphorylated at 9 serines by 
SRPKl. Using a start-trap experiment, we showed that SRPKl phosphorylates 
these serines without dissociating. from ASF/SF2 . Thus, SRPKl is a fully 
processive protein kinase that -locks' the splicing factor in place and 
pulls the stretch of serines into the active site. This novel mode of 
splicing factor activation offers significant catalytic advantage over a 
distributive mechanism where phospho- intermediates are released after each 
roxind of catalysis. 
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The CLK/STY kinases are a family of dual -specif icity protein kinases 
implicated in the regulation of cellular growth and differentiation. Some 
of the kinases in the family are shown to phosphorylate 

serine-arginine-rich splicing factors and to regulate pre-mRNA splicing. 
However, the actual cellular mechanism that regulates cell growth, 
differentiation, and development by CLK/STY remains unclear. Here we show 
that a functionally conserved CLK/STY kinase exists in Schizosaccharomyces 
pombe, and this orthologue, called Kicl, regulates the cell surface and 
septum formation as well as a late step in cytokinesis. The Kicl protein 
is modified in vivo, likely by phosphorylation, suggesting that it can be 
involved in a control cascade. In addition, kicl(+) together with 
dskl(+), which encodes a related SR-specific protein 
kinase, constitutes a critical in vivo function for cell growth. 
The results provide the first in vivo evidence for the functional 
conservation of the CLK/STY family through evolution from fission yeast to 
mammals. Furthermore, since cell division and cell-cell interaction are . 
fundamental for the differentiation and development of an organism, the 
novel cellular role of kicl(+) revealed from this study offers a clue to 
the understanding of its counterparts in higher eukaryotes . 
Copyright 2003 Elsevier Science (USA) 
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An early ancestor in the evolution of splicing: a 
Trypanosoma cruzi serine-arginine-rich protein (TcSR) is 
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AB A novel serine-arginine-rich protein designated TcSR was identified in 

Trypanosoma cruzi. The deduced amino acid sequence reveals that TcSR is a 
member of the SR protein family of splicing factors that contains two 
RNA-binding domains at the N- terminal side and several serine-arginine 
repeats at the COOH-terminus . Over expression of either TcSR or the 
human SR-protein associated splicing factor/splicing factor 2 
(ASF/SF2) in wild- type Schizosaccharomyces pombe, provoked an elongated 
phenotype similar to that of fission yeast over expressing the 
SR-containing splicing factor Prp2, a U2AF(65) orthologue. When a do\able 
mutant strain lacking two SR protein-specific protein 
kinases was used, expression of TcSR or human SR ASF/SF2 
splicing factor reverted the mutant to a wild-type phenotype. Transient 
expression of TcSR in HeLa cells stimulated the inclusion of the EDI exon 
of human fibronectin in an in vivo functional alternative 
cis -splicing assay. Inclusion was dependent on a splicing enhancer 
sequence present in the EDI exon. In addition, TcSR and peptides carrying 
TcSR-RS domain sequences were phosphorylated by a human 
SR protein kinase. These results indicate that TcSR is 

a member of the SR splicing network and that some components common to the 
trans- and cis -splicing machineries evolved from the early origins of the 
eukaryotic lineage. 
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AB A novel SR protein-specific kinase (SRPK) from the 

SRPK family was identified for the first time in a protozoan organism. 
The primary structure of the protein, named TcSRPK, presents a significant 
degree of identity with other metazoan members of the family. In vitro 
phosphorylation experiments showed that TcSRPK has the same substrate 
specificity relative to other SRPKs. TcSRPK was able to generate a 
mAbl04 -recognized phosphoepitope, a SRPK landmark. Expression of TcSRPK 
in different Schizosaccharomyces pombe strains lead to conserved 
phenotypes, indicating that TcSRPK is a functional homologue of metazoan 



SRPKs. In functional alternative splicing assays in vivo in HeLa cells, 
TcSRPK enhanced SR protein-dependent inclusion of the EDI exon of the 
fibronectin minigene. When tested in vitro, it inhibited splicing either 
on nuclear extracts or on splicing-def icient SlOO extracts complemented 
with ASF/SF2. This inhibition was similar to that observed with 
human SRPKl . This work constitutes the first report of a member 
of this family of proteins and the existence of an SR-network in a 
protozoan organism. The implications in the origins and control of 
splicing are discussed. 
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AB DERWENT ABSTRACT: 

NOVELTY - An isolated human kinase peptide, is new. 

DETAILED DESCRIPTION - An isolated human kinase peptide, 
comprising or consisting of: (a) a fully defined sequence of 699 amino 
acids (I) given in the specification; (b) an allelic variant or an 
ortholog of (I) encoded by a nucleic acid that hybridizes under stringent 
conditions to the opposite strand of a nucleic acid having a sequence of 
3253 (II) or 90541 (III) bp given in the specification; or (c) a fragment 
of (I) comprising at least 10 contiguous amino acids. INDEPENDENT CLAIMS 
are also included for the following: (1) an isolated antibody that 
selectively binds to the peptide; (2) an isolated nucleic acid molecule 
consisting or comprising: (a) a nucleotide sequence encoding (I); (b) a 
nucleotide sequence that encodes an allelic variant, or ortholog of (I) 
and that hybridizes under stringent conditions to the opposite strand of 
(II) or (III); (c) a nucleotide sequence that encodes a fragment of (I) 
comprising at least 10 contiguous amino acids; (d) a complement of 
(a) - (c) ; (3) a gene chip comprising the nucleic acid; (4) a transgenic 
non-human animal comprising the nucleic acid; (5) a nucleic 
acid vector comprising the nucleic acid; (6) a host cell containing the 
nucleic acid vector; (7) a method for producing the peptide defined above 
by introducing a nucleotide sequence encoding an amino acid sequence 
defined above into a host cell, and culturing the host cell under 
conditions in which the peptides are expressed from the nucleotide 
sequence; (8) a method for detecting the presence of a nucleic acid 
molecule as defined above, in a sample, by contacting the sample with an 
oligonucleotide that hybridizes to the nucleic acid molecule under 
stringent conditions, and determining whether the oligonucleotide binds 
to the nucleic acid molecule in the sample; (9) a method for identifying 
a modulator of a peptide defined above with an agent, and determining if 
the agent has modulated the function or activity of the peptide; (10) a 
method for identifying an agent that binds to a peptide defined above, by 
contacting the peptide with an agent and assaying the contacted mixture 
to determine whether a complex is formed with the agent boxind to the 



peptide; (11) a pharmaceutical composition comprising an agent identified 

by the method of (10), and a pharmaceutical carrier; (12) a method of 

treating a disease or condition mediated by a human kinase 

protein by administering an agent identified in (10) ; (13) a method for 

identifying a modulator of the expression of a peptide defined above, by 

contacting the cell expressing the peptide with an agent, and determining 

if the agent has modulated the expression of the peptide; (14) an 

isolated human kinase peptide having an amino acids sequence 

that shares at least 70% homology with (I); and (15) an isolated nucleic 

acid molecule encoding a h\jman kinase peptide and sharing at 

least 80% homology with (II) or (III). 

BIOTECHNOLOGY - Preparation: The peptides are isolated from cells by 
standard isolation techniques. Preferred Method: The agent is 
administered to a host cell comprising an expression vector that 
expresses the peptide. Preferred Sequence: The human kinase 
peptide preferably shares at least 90% homology with (I) . The nucleic 
acid encoding the human kinase peptide preferably shares at 
least 90% homology with (II) or (III). 

.USE - The SR protein-specific kinase 2 peptide 
and nucleic acid sequences can be used as models for the development of . 
human therapeutic targets, aid in the identification of 
therapeutic proteins, and as targets for the development of human 
therapeutic agents that modulate kinase activity in cells and tissues 
that express the kinase. These may further be used as query sequences to 
perform a search against sequence databases to identify other family 
members or related sequences. The peptides can also be used to raise 
antibodies or to elicit another immune response, as markers for tissues 
in which the corresponding protein is preferentially expressed, to 
identify the binding partner/1 igand to develop a system to identify 
inhibitors of the binding interaction, and in pharmacogenomic analysis. 
The nucleic acids are useful as probes or primers, for expressing 
antigenic portions of the proteins, for constructing vectors, host cells 
or transgenic animals expressing the nucleic acids and peptide, for 
monitoring the effectiveness of modulating compounds on the expression or 
activity of the kinase gene in clinical trials or in treatment regimen, 
and as antisense constructs to control kinase gene expression. 

EXAMPLE - No example given. (56 pages) 
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TITLE: New polypeptide SR protein specific serine 

kinase 17.49 and encoding polynucleotides for 
treating malignant tumors, inflammations, immunological 
diseases, . hemopa thy and human immunodeficiency 
virus infection; 

vector-mediated recombinant protein gene transfer and 
expression in host cell for use in cancer and HIV virus 
infection therapy 

AUTHOR: MAO Y; XI E Y 

PATENT ASSIGNEE: BODE GENE DEV CO LTD SHANGHAI 
PATENT INFO: CN 1347993 8 May 2002 

APPLICATION INFO: CN 2000-125676 11 Oct 2000 
PRIORITY INFO: ' CN 2000-125676 11 Oct 2000 
DOCUMENT TYPE: Patent 
LANGUAGE: Chinese 
OTHER SOURCE: WPI : 2002-549000 [59] 

AB DERWENT ABSTRACT: 

NOVELTY - The present invention discloses one new kind of polypeptide, 

SR protein specific serine kinase 17.49, 

polynucleotides encoding this polypeptide and DNA recombination process 
to produce the polypeptide. The present invention also discloses the 
method of applying the polypeptide in treating various diseases, such as 



malignant tumors, inflammations, immunological diseases, hemopathy and 

human immunodeficiency virus infection. The present invention 

also discloses the antagonist resisting the polypeptide and its treatment 

effect. The present invention also discloses the application of the 

polynucleotides encoding SR protein specific serine 

kinase 17.49. 
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TITLE: SR protein specificity serine kinase 

212.98 and encoding polynucleotide, used in diagnosis and 
treatment of malignant tumors, hemopathy, huxnan 
immunodeficiency virus infection, immunological diseases and 
inflammation; 

antibody, DNA primer, DNA probe, DNA microarray, DNA chip, 
antisense, mimic, agonist, antagonist and inhibitor drug 
screening, useful for gene therapy, diagnosis and peptide 
f ingerpr int ing 

AUTHOR: MAO Y; XI E Y 

PATENT ASSIGNEE: SHANGHAI BIOWINDOW GENE DEV INC 
PATENT INFO: WO 2002026791 4 Apr 2002 

APPLICATION INFO: WO 2000-CN1069 30 Jun 2000 
PRIORITY INFO: CN 2000-116940 30 Jtm 2000 
DOCUMENT TYPE: Patent 
LANGUAGE : German 

OTHER SOURCE: WPI : 2002-292474 [33] 

AB DERWENT ABSTRACT: 

NOVELTY - An isolated polypeptide (I) of SR protein specificity 
serine kinase 212.98 containing a 118 residue amino acid 
sequence (SI) , fully defined in the specification, or its fragment, 
analog or derivative, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (1) an isolated polynucleotide (II): (a) encoding (SI), or its 
fragment, analog or derivative; (b) complementary to (a) ; or (c) not less 
than 70 % homologous to (a) or (b) ; (2) a recombinant vector (III) 
containing an exogenous polynucleotide constructed from (II) and a 
plasmid, virus vector-expressing vector; (3) a genetically-modified host 
cell (IV) comprising (II) or (III); (4) producing (I) by culturing (IV) 
before isolating the product; (5) an antibody that specifically binds 
(I); (6) mimics or regulators of (I) activity or expression, preferably 
compounds that can mimic, promote, antagonize or inhibit SR 
protein specificity serine kinase 212.98; (7) using the 
compounds of (6) for regulating (I) in vivo or in vitro; (8) detecting 
diseases relating to the novel polypeptide or disease susceptibility, by 
measuring the expression dose of (I), determining (I) activity, or 
detecting (I) expression dose caused by the polynucleotide that has 
abnormal activity due to a (II) mutation; (9) using (I) for screening 
mimics, agonists, antagonists or inhibitors, or for use in peptide 
fingerprinting identification; (10) using (II) as a primer for nucleic 
acid amplification reaction or as a probe for hybridization reaction, or 
in producing gene chips or microarrays; and (11) drug compositions for 
diseases relating to the (I) containing (I), (II), or mimics, agonists, 
antagonists, or inhibitors and their preparation in safe amounts with 
pharmaceutically-acceptable carrier, which can be used as diagnostics as 
well . 

BIOTECHNOLOGY - Preferred Polypeptide: (I) is particularly one with 
not less than 95 % homology to (SI) , especially one with an amino-acid 
sequence of (SI) . Preferred Polynucleotide: (II) encodes the polypeptide 
of (SI), and contains a sequence with bases 316-672, or bases 1-2410 of a 
2410 nucleotide sequence (S2),. fully defined in the specification. 
Preferred Compound: The compound is particularly a polynucleotide of 
(S2) , or an antisense of its ' fragment . 

ACTIVITY - Cytostatic; hemostatic; virucide; immianomodulatory; 



antiinflammatory. No supporting data is given. No biological data is 
given . 

MECHANISM OF ACTION - Gene therapy. 

USE - (I) and (II) are used in diagnosis and treatment of malignant 
tumor, hemopathy, human immunodeficiency virus (HIV) infection, 
immunological diseases and various inflammations (claimed) . 

ADMINISTRATION - Administration is non-oral, particularly by 
injection. No dosage is suggested. 

EXAMPLE - Cloning of SR protein specificity serine 
kinase 212.98 was performed by using human fetal RNA 
and then further studies were carried out. (40 pages) 
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PRIORITY APPLN. INFO. : US 2001-296076P P 20010605 

US 2001-328605P P 20011010 

US 2002-357253P P 20020215 

AB The invention has designed genetic screens to identify modifiers of the 

p53 pathway in Drosophila in which p53 was overexpressed in the wing. In 
a screen designed to identify enhancers and suppressors of Drosophila p53, 
homozygous females carrying two copies of p53 have been crossed to 5663 
males carrying random insertions of a piggyBac transposon. Progeny 
containing 

insertions have been compared to non- insert ion-bearing sibling progeny for 
enhancement or suppression of the p53 phenotypes . Sequence information 
surrounding the piggyBac insertion site has been used to identify the 
modifier genes. Modifiers of the wing phenotype have been identified as 
members of the p53 pathway. The CG8147 gene, which is an enhancer of the 
wing phenotype, has been identified as a modifier of the p53 pathway. 
Accordingly, vertebrate orthologs of these modifiers, and preferably the 
human orthologs, SR protein-specific kinase 

(SRPK) genes are attractive drag targets for the treatment of pathologies 



associated with a defective p53 signaling pathway, such as cancer. The 
invention also provides methods for utilizing these p53 modifier genes and 
polypeptides to identify candidate therapeutic agents that can be used in 
the treatment of disorders associated with defective p53 function. 
REFERENCE COUNT: 1 THERE ARE 1 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Patent 
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PATENT NO. 
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CN 2000-116940 

The invention provides the protein and cDNA sequences of a novel 
human serine/arginine-rich protein (SR protein) specific 
serine kinase 212.98 with the mol . weight of 13 kilodaltons cloned 
from human fetal brain. In particular, the invention discloses 
that the gene encoding this protein has a similar gene expression pattern 
with gene encoding SR protein specific serine kinase. 

The invention also relates to construction of serine/arginine-rich protein 
specific serine kinase 212.98 expression vector for preparation of 
recombinant 

protein using prokaryotes or eukaryotes. The invention relates to 
preparation 

of antibody against this protein. The invention further relates to the 
PCR primers, nucleic acid probes, DNA fragments and protein agonists or 
antagonists specific for this gene or gene product for the diagnosis as 
well as treatment of various diseases, such as tumors, blood diseases, HIV 
infections, immune disorders, inflammations and development disorders. 
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CORPORATE SOURCE: Department of Physiology, University of Kentucky Medical 

School, Lexington, Kentucky 40536-0230. 
CONTRACT NUMBER: HL58475 (NHLBI) 

HL62844 (NHLBI) 

HL64056 (NHLBI) 

P20 RR15592 (NCRR) 

SOURCE: Journal of biological chemistry, (2002 Mar 29) 277 (13) 

11058-63. Electronic Piablication: 2002-01-15. 
Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200205 

Entered STN: 20020326 
Last Updated on STN: 20030105 
Entered Medline: 20020510 
Recently it has been demonstrated that high density lipoprotein (HDL) 
binding to scavenger receptors, class B, type I (SR-BI) stimulates 
endothelial nitric-oxide synthase (eNOS) activity. In the present studies 
we used a Chinese hamster ovary cell system and a human 
microvascular endothelial cell line to confirm that HDL stimulates eNOS 
activity in a SR-BI -dependent manner. Importantly, we have extended these 
studies to examine the mechanism whereby HDL binding to SR-BI stimulates 
eNOS. eNOS can be stimulated by an increase in intracellular calcium, by 
phosphorylation by Akt kinase, or by an increase in intracellular 
ceramide. Calcium imagining studies and experiments with the calcium 
chelator, 1,2-bis (o-aminophenoxy) ethane-N,N,N* ,N' -tetraacetic acid 
tetra (acetoxymethyl) ester demonstrated that HDL binding to SR-BI does not 
induce an increase in intracellular calcium. Antibodies specific for 
activated Akt kinase demonstrated that HDL binding to SR-BI does 
not induce Akt kinase activation. However, HDL binding to SR-BI 
caused a reversible increase in intracellular ceramide levels from 97 +/- 
14 pmol/mg of protein to 501 +/- 21 pmol/mg of protein. In addition, 
C (2) -ceramide stimulated eNOS to the same extent as HDL, whereas 
C(2) -dihydroceramide did not stimulate eNOS. We conclude that HDL binding 
to SR-BI stimulates eNOS by increasing intracellular ceramide levels and 
is independent of an increase in intracellular calcium or Akt kinase 
phosphorylation. 
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Identification of SRPKl and SRPK2 as the major cellular 
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Phosphorylation of hepatitis B virus (HBV) core protein has recently been 
shown to be a prerequisite for pregenomic RNA encapsidation into viral 
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AB 



capsids, but the host cell kinases mediating this essential step of the 
HBV replication cycle have not been identified. We detected two kinases 
of 95 and 115 kDa in HuH-7 total cell lysates which interacted 
specifically with the HBV core protein and phosphorylated its 
arginine-rich C- terminal domain. The 95 -kDa kinase was purified and 
characterized as SR protein-specific kinase 1 (SRPKl) 

by mass spectrometry. Based on this finding, the 115-kDa kinase could be 
identified as the related kinase SRPK2 by immunoblot analysis. In vitro, 
both SRPKs phosphorylated HBV core protein on the same serine residues 
which are found to be phosphorylated in vivo. Moreover, the major 
cellular HBV core kinase activity detected in the total cell lysate showed 
biochemical properties identical to those of SRPKl and SRPK2, as examined 
by measuring binding to a panel of chromatography media. We also clearly 
demonstrate that neither the eye 1 in -dependent kinases Cdc2 and Cdk2 nor 
protein kinase C, previously implicated in HBV core protein 
phosphorylation, can account for the HBV core protein kinase activity. We 
conclude that both SRPKl and SRPK2 are most likely the cellular protein 
kinases mediating HBV core protein phosphorylation during viral infection 
and therefore represent important host cell targets for therapeutic 
intervention in HBV infection. 
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AB Small nuclear ribonucleoprotein particles (snRNPs) and non-snRNP splicing 
factors containing a serine/arginine-rich domain (SR proteins) concentrate 
in splicing factor compartments (SFCs) within the nucleus of interphase 
cells. Nuclear SFCs are considered mainly as storage sites for splicing 
factors, supplying splicing factors to active genes. The mechanisms 
controlling the interaction of the various spliceosome constituents, and 
the dynamic nature of the SFCs, are still poorly understood. We show here 
that endogenous PSKHl, a previously cloned kinase, is located in SFCs. 
Migration of PSKHl -FLAG into SFCs is enhanced during co-expression of 
T7- tagged ASF/SF2 as well as other members of the SR protein family, but 
not by two other non-SR nuclear proteins serving as controls. Similar to 
the SR protein kinase family, overexpression of PSKHl 

led to reorganization of co-expressed T7-SC35 and T7-ASF/SF2 into a more 
diffuse nuclear pattern. This redistribution was not dependent on PSKHl 
kinase activity. Different from the SR protein kinases 

, the SFC-associating features of PSKHl were located within its catalytic 
kinase domain and within its C-terminus. Although no direct interaction 
was observed between PSKHl and any of the SR proteins tested in pull -down 
or yeast two-hybrid assays, forced expression of PSKHl-FLAG was shown to 
stimulate distal splicing of an ElA minigene in HeLa cells. Moreover, a 
GST-ASF/SF2 fusion was not phosphorylated by PSKHl, suggesting an indirect 
mechanism of action on SR proteins. Our data suggest a mutual 
relationship between PSKHl and SR proteins, as they are able to target 
PSKHl into SFCs, while forced PSKHl expression modulates nuclear dynamics 



and the function of co-expressed splicing factors. 
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Human autoimmune sera as molecular probes for the 
identification of an autoantigen kinase signaling pathway. 
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English 
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Entered Medline: 20030109 
Using human autoimmune sera as molecular probes, we previously 
described the association of phosphorylated serine/arginine splicing 
factors {SR splicing factors) with the Ul-small nuclear ribonucleoprotein 
(Ul-snRNP) and U3-small nucleolar RNP (snoRNP) in apoptotic cells. SR 
proteins are highly conserved autoantigens whose activity is tightly 
regulated by reversible phosphorylation of serine residues by at least 
eight different SR protein kinase kinases 

(SRPKs) , including SRPKl, SRPK2, and the scleroderma autoantigen 
topoisomerase I. In this report, we demonstrate that only one of the 
known SRPKs, SRPKl, is associated with the Ul-snRNP autoantigen complex in 
healthy and apoptotic cells. SRPKl is activated early during apoptosis, 
followed by caspase-mediated proteolytic inactivation at later time 
points. SRPKs are cleaved in vivo after multiple apoptotic stimuli, and 
cleavage can be inhibited by overexpression of bcl-2 and bcl-x(L), and by 
exposure to soluble peptide caspase inhibitors. Incubation of recombinant 
caspases with in vitro-translated SRPKs demonstrates that SRPKl and SRPK2 
are in vitro substrates for .caspases-8 and -9, respectively. In contrast, 
topoisomerase I is cleaved by downstream caspases (-3 and -6) . Since each 
of these SRPKs sits at a distinct checkpoint in the caspase cascade, SRPKs 
may serve an important role in signaling pathways governing apoptosis, 
alternative mRNA splicing, SR protein trafficking, RNA stability, and 
possibly the generation of autoantibodies directed against splicing 
factors . 
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Effect of inositol hexaphosphate (IP6) on 

h\iman normal and leukaemic hematopoietic cells 
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Journal 



LANGUAGE: English 

AB Inositol hexaphosphate (IP6) , a naturally polyphosphorylated carbohydrate, 
has been reported to have significant in vivo and in vitro anticancer 
activity against numerous tumors, such as colon, prostate, breast, liver 
and rhabdomyosarcomas. To confirm this activity in hematol ♦ malignancies 
and to characterize some of the mechanisms of IP6 action, we analyzed its 
effects on hioman leuJcemic cell lines and fresh chronic 

myelogenous le\akemia (CML) progenitor cells using a combined cellular and 

mol . approach. IPG had a dose -dependent cytotoxic effect on all of the 
evaluated cell lines, with accumulation in the G2M phase in two out of 
five cell lines tested. At the mol . level, cDNA microarray anal, after 
IPG exposure showed an extensive down-modulation of genes involved in 
transcription and cell cycle regulation and a coherent up-regulation of 
cell cycle inhibitors. Furthermore, IP6 treatment of fresh leukemic 
samples of bone marrow CD34+ CML progenitor cells significantly inhibited 
granulocyte -macrophage colony- forming unit (CFU-GM) formation (P = 0.0062) 
in comparison to normal bone marrow specimens, which were not affected. 
No differentiating effect on HL60 cells was observed Taken together, our 
results confirm the antiproliferative activity of IPG and suggest that it 
may have a specific antitumor effect also in chronic myeloid leukemias, 
via active gene modulation: 
REFERENCE COUNT: 44 THERE ARE 44 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB The unexpected low number of genes in the human genome has 

triggered increasing attention to alternative pre-mRNA splicing, and 
serine/arginine-rich (SR) proteins have been correlated with the complex 
alternative splicing that is a characteristic of metazoans . SR proteins 
interact with RNA and splicing protein factors, and they also undergo 
reversible phosphorylation, thereby regulating constitutive and 
alternative splicing in mammals and Drosophila. However, it is not clear 
whether the features of SR proteins and alternative splicing are present 
in simple and genetically tractable organisms, such as yeasts. In the 
present study, we show that the SR-like proteins Srpl and Srp2, found in 
the fission yeast Schizosaccharomyces pombe, interact with each other and 
the interaction is modulated by protein phosphorylation. By using Srpl as 
bait in a yeast two-hybrid analysis, we specifically isolated Srp2 from a 
random screen. This Srp interaction was confirmed by a 
glutathione-S -transferase pull -down assay. We also found that the 
Srpl-Srp2 complex was phosphorylated at a reduced efficiency by a fission 
yeast SR-specific kinase, Disl -suppress ion 
kinase (Dskl) . Conversely, Dskl -mediated phosphorylation 
inhibited the formation of the Srp complex. These findings offer the 
first example in fission yeast for interactions between SR-related 
proteins and the modulation of the interactions by specific protein 



phosphorylation, suggesting that a mammalian -like SR protein fxanction may 
exist in fission yeast. 
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Disassembly of interchromatin granule clusters alters the 
coordination of transcription and pre-mRNA splicing. 
Sacco-Bubulya Paula; Spector David L 

Cold Spring Harbor Laboratory, Cold Spring Harbor, NY 
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Journal of cell biology, (2002 Feb 4) 156 (3) 425-36. 
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Entered Medline: 20020405 
To examine the involvement of interchromatin granule clusters (IGCs) in 
transcription and pre-mRNA splicing in mammalian cell nuclei, the 
serine-arginine (SR) protein kinase cdc2-like 

kinase (Clk)/STY was used as a tool to manipulate IGC integrity in 
vivo. Both immunofluorescence and transmission electron microscopy 
analyses of cells over expressing Clk/STY indicate that IGC components are 
completely redistributed to a diffuse nuclear localization, leaving no 
residual structure. Conversely, overexpression of a catalyt ically 
inactive mutant, Clk/STY (K190R) , causes retention of hypophosphorylated SR 
proteins in nuclear speckles. Our data suggest that the protein-protein 
interactions responsible for the clustering of interchromatin granules are 
disrupted when SR proteins are hyperphosphorylated and stabilized when SR 
proteins are hypophosphorylated. Interestingly, cells without intact IGCs 
continue to synthesize nascent transcripts. However, both the 
accumulation of splicing factors at sites of pre-mRNA synthesis as well as 
pre-mRNA splicing are dramatically reduced, demonstrating that IGC 
disassembly perturbs coordination between transcription and pre-mRNA 
splicing in mammalian cell nuclei. 
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REGULATION OF GENE ALTERNATIVE SPLICING PATTERNS BY A 
CYCLIN AND A CDC2 - LIKE KINASE. 

Chen, H. H. [Reprint Author] ; Sgambato, V.; Fann, M. J, 
[Reprint Author] 

Institute of Neuroscience, National Yang-Ming University, 
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English 
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Alternative splicing is one of the mechanisms that facilitate formation of 
multiple proteins from single genes. Splicing patterns of neuronal genes 
are regulated during developmental program and by neuronal activity. We 
had cloned a putative SR-related and CDC2-li]ce protein 
Icinase, PKSC, that is predominately expressed in the developing 
nervous system. PKSC is co-localized with splicing factors (SC35 and 
SRm300) in nuclear specJcles, phosphorylates a splicing factor SF2/ASF in 
vitro, and therefore may regulate alternative splicing patterns of 
neuronal genes. When overexpressed in HEK293T cells, PKSC changes the 
splicing pattern of an Ela reporter gene as analyzed by RT-PCR. This 
effect was enhanced by Ania-6a60, a cyclin enriched in nuclear speclcles, 
suggesting that Ania-6a60 is an activator of PKSC. Finally, we 
demonstrated that p]csc, lilce ania-6a, is an immediately early gene 
up-regulated in the striatum after dopamine or KCl stimulation. 
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Protein and cDNA sequences of a novel human 

cell cycle-regulating protein 53 and diagnostic and 

therapeutic uses thereof 
Mao, Yumin; Xie, Yi 

Shanghai Bio Road Gene Development Ltd., Peop. Rep. 
China 

PCT Int . Appl . , 30 pp. 

CODEN: PIXXD2 

Patent 

Chinese 
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APPLICATION NO. 
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Al 20010503 WO 2000-CN328 20001016 

AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CR, CU, CZ, DE, DK, DM, DZ , EE, ES, FI , GB, GD, GE, GH, GM, HR, 
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AB The invention provides protein and cDNA sequences for a novel 

human cell cycle- regulating protein 53, which is a novel member of 
SR protein kinase family. The human cell 

cycle -regulating protein 53 gene shares sequence homol . with mouse gene 
CLK4, The invention also relates to constructs and methods to express the 
cloned gene for the preparation of its protein and antibodies using E.coli 
cells or eukaryotic cells, and diagnostic and therapeutic uses for cell 
cycle-regulating protein 53 related diseases. 
REFERENCE COUNT: 4 THERE ARE 4 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Global Research and Development, Ann Arbor, MI, 48105, 
USA 

SOURCE: Journal of Biological Chemistry (2001), 276(50), 

46807-46814 

CODEN: JBCHA3/ ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE : Engl i sh 

AB Scavenger receptor class B, type I (SR-BI) , is a high d. lipoprotein 

receptor that mediates the flux of cholesterol between high d. lipoprotein 
and cells. Recent evidence suggests that SR-BI plays a role in 
atherosclerosis and that inflammatory mediators down-regulate SR-BI in the 
macrophage. The purpose of this study was to evaluate the ability of 
lipopolysaccharide (LPS) to down-regulate the activity of the 
human SR-BI promoter in the macrophage and to delineate the 
mechanisms involved. Expts. with cultured cells and in vivo derived 
macrophages showed that LPS has a powerful suppressive effect on SR-BI 
expression both in vitro and in vivo. Transient transfection studies 
demonstrated that LPS represses SR-BI promoter activity in the macrophage 
cell line RAW 264.7. Cotrans feet ion with either a const i tut ively active 
p21-activated protein kinase-1 (PAKl) construct (T423E) or a 
kinase-def icient PAKl construct {K299R) resulted in repression of the 
SR-BI promoter, similar to LPS. These results demonstrate that 
PAKl-mediated down- regulation of the SR-BI promoter is independent of PAKl 
kinase activity and suggest that PAKl mediates the LPS-induced decrease in 
promoter activity. Cotrans feet ion with constitutively active Cdc42 or Rac 
expression constructs also resulted in down-regulation of the promoter; 
whereas the dominant-neg. Cdc42 and Rac constructs elevated basal promoter 
activity and bliinted the LPS response. Cotrans feet ion of PAKl constructs 
containing mutations in both the kinase domain and the Cdc42/Rac-binding 
domain attenuated the PAKl-mediated down-regulation of the promoter, 
suggesting that Rac and Cdc42 are required for PAKl-mediated decreases in 
SR-BI promoter activity. 5 '-Deletion anal, and gel shift data suggest 
that LPS inhibits binding of a novel transcription factor to a myeloid 
zing finger protein-l-like element (-476 to -456) in the human 
SR-BI promoter. These results demonstrate that the PAKl pathway 



down-regulates the SR-BI promoter and suggest that activation of this 
pathway may play an important role in cholesterol trafficking in the 
vessel wall. 
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Cloning and characterization of an alternatively spliced 
form of SR protein kinase 1 that 

interacts specifically with scaffold attachment factor-B. 
Nikolakaki E; Kohen R; Hartmann A M; Stamm S; Georgatsou E;. 
Giannakouros T 

Laboratory of Biochemistry, School of Chemistry, The 
Aristotelian University of Thessaloniki , Thessaloniki 
54006, Greece., nikol@ccf.auth.gr 

Journal of biological chemistry, (2001 Oct 26) 276 (43) 
40175-82. Electronic Publication: 2001-08-16. 
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United States 

Journal; Article; (JOURNAL ARTICLE) 
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200112 

Entered STN: 20011107 
Last Updated on STN: 20030105 
Entered Medline: 20011207 
Serine/arginine protein kinases have been conserved throughout evolution 
and are thought to play important roles in the regulation of mRNA 
processing, nuclear import, germline development, polyamine transport, and 
ion homeostasis. Human SRPKl, which was first identified as a 
kinase specific for the SR family of splicing factors, is located on 
chromosome 6p21 , 2-p21 . 3 . We report here the cloning and characterization 
of SRPKla, which is encoded by an alternatively processed transcript 
derived from the SRPKl gene. SRPKla contains an insertion of 171 amino 
acids at its NH (2) -terminal domain and is similar to SRPKl in substrate 
specificity and subcellular localization. Moreover, both isoforms can 
induce alternative splicing of human tau exon 10 in transfected 
cells. Using the yeast two-hybrid assay, we fo\jnd that the extended 
NH (2) -terminal domain of SRPKla interacts with Scaffold Attachment 
Factor-B, a nuclear scaffold-associated protein. Confirmation of this 
interaction was provided by in vitro binding assays, as well as by 
co-immunoprecipitation from 293T cells doiibly transfected with SRPKla and 
SAF-B. Our studies suggest that different SRPK family members are 
uniquely regulated and targeted and thus the multiple SRPK kinases present 
in higher eukaryotes may perform specialized and dif f erentiable functions. 
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Specific inhibition of serine- and arginine-rich splicing 
factors phosphorylation, spliceosome assembly, and splicing 
by the antitumor drug NB-506. 

Pilch B; Allemand E; Facompre M; Bailly C; Riou J F; Soret 
J; Tazi J 

Institut de Genet ique Moleculaire, UMR 5535, Centre 
National de la Recherche Scientif ique, IFR 24, Universite 
de Montpellier II, 342 93 Montpellier Cedex, France. 
Cancer research, (2001 Sep 15) 61 (18) 6876-84. 
Journal code: 2984705R. ISSN: 0008-5472. 
United States 
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AB Specific phosphorylation of serine- and arginine-rich pre-mRNA splicing 
factors (SR proteins) is one of the key determinants regulating splicing 
events. Several kinases involved in SR protein phosphorylation have been 
identified and characterized, among which huioan DNA 

topoisomerase I is known to have DNA-re.laxing activity. In this study, we 
have investigated the mechanism of splicing inhibition by a glycosylated 
indolocarbazole derivative (NB-506) , a potent inhibitor of both kinase and 
relaxing activities of topoisomerase I. NB-506 completely inhibits the 
capacity of topoisomerase I to phosphorylate, in vitro, the human 
splicing factor 2/altemative splicing factor (SF2/ASF) . This inhibition 
is specific, because NB-506 does not demonstrate activity against other 
kinases known to phosphorylate SF2/ASF such as SR protein 
kinase 1 and cdc2 kinase- Importantly, HeLa nuclear 

extracts competent in splicing but not spl icing-deficient cytoplasmic SlOO 
extracts treated with the drug fail to phosphorylate SF2/ASF and to 
support splicing of pre-mRNA substrates containing SF2 /ASF -target 
sequences. Native gel analysis of splicing complexes revealed that the 
drug affects the formation of the spliceosome, a dynamic ribonucleoprotein 
structure where splicing takes place. In the presence of the drug, 
neither pre -spliceosome nor spliceosome is formed, demonstrating that 
splicing inhibition occurs at early steps of spliceosome assembly. 
Splicing inhibition can be relieved by adding phosphorylated SF2/ASF, 
showing that extracts treated with NB-506 lack a phosphorylating activity 
required for splicing. Moreover, NB-506 has a cytotoxic effect on murine 
P388 leukemia cells but not on P388CPT5 camptothecin-resistant cells that 
carry two point mutations in conserved regions of topoisomerase I gene 
(Gly361Val and Asp709Tyr) . After drug treatment, P388 cells accumulated 
hypophosphorylated forms of SR proteins and polyadenylated RNA in the 
nucleus. In contrast, neither SR protein phosphorylation nor 
polyadenylated mRNA distribution was affected in P388 CPT5-treated cells. 
Consistently, NB506 treatment altered the mRNA levels and/or splicing 
pattern of several tested genes (Bcl-X, CD 44, SC35, and Sty) in P388 
cells but not in P388 CPT5 cells. The study shows for the first time that 
indolocarbazole drugs targeting topoisomerase I can affect gene expression 
by modulating pre-mRNA splicing through inhibition of SR proteins 
phosphorylation . 

L4 ANSWER 37 OF 62 MEDLINE on STN DUPLICATE 20 

ACCESSION NUMBER: 2001276319 MEDLINE 
DOCUMENT NUMBER: PubMed ID: 11359904 

TITLE: NF-kappaB inducers upregulate cFLIP, a cycloheximide- 

sensitive inhibitor of death receptor signaling. 

AUTHOR: Kreuz S; Siegmund D; Scheurich P; Wajant H 

CORPORATE SOURCE: Institute of Cell Biology and Immunology, University of 

Stuttgart, 70569 Stuttgart, Germany. 

SOURCE: Molecular and cellular biology, (2001 Jim) 21 (12) 3964-73. 

Journal code: 8109087. ISSN: 0270-7306. 

PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 2 00106 

ENTRY DATE: Entered STN: 20010702 

Last Updated on STN: 20020919 

Entered Medline: 20010628 
AB The caspase 8 homologue FLICE-inhibitory protein (cFLIP) is a potent 



negative regulator of death receptor- induced apoptosis. We found that 
cFLIP can be upregulated in some cell lines under critical involvement of 
the NF-kappaB pathway, but NF-kappaB activation was clearly not sufficient 
for cFLIP induction in all cell lines. Treatment of SV80 cells with the 
proteasome inhibitor N-benzoyloxycarbonyl (Z) -Leu-Leu-leucinal (MG-132) or 
geldanamycin, a drug interfering with tumor necrosis factor (TNF) -induced 
NF-kappaB activation, inhibited TNF-induced upregulation of cFLIP. 
Overexpression of a nondegradable IkappaBalpha mutant (IkappaBalpha- 
SR) or lack of IkappaB kinase gamma expression 

completely prevented phorbol myristate acetate- induced upregulation of 
cFLIP mRNA in Jurkat cells. These data point to an important role for 
NF-kappaB in the regulation of the cFLIP gene. SV80 cells normally show 
resistance to TNF-related apoptosis -inducing ligand (TRAIL) and TNF, as 
apoptosis can be induced only in the presence of low concentrations of 
cycloheximide (CHX) . However, overexpression of IkappaBalpha -SR rendered 
SV80 cells sensitive to TRAIL-induced apoptosis in the absence of CHX, and 
cFLIP expression was able to reverse the proapoptotic effect of NF-kappaB 
inhibition. Western blot analysis further revealed that cFLIP, but not 
TRAFl, A20, and cIAP2, expression levels rapidly decrease upon CHX 
treatment. In conclusion, these data suggest a key role for cFLIP in the 
antiapoptotic response of NF-kappaB activation. 
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AB The huxoan splicing factor 2, also called human 

alternative splicing factor (hASF) , is the prototype of the highly 
conserved SR protein family involved in constitutive and regulated 
splicing of metazoan mRNA precursors. Here we report that the Drosophila 
homologue of hASF (dASF) lacks eight repeating arginine-serine dipeptides 
at its carboxyl -terminal region (RS domain) , previously shown to be 
important for both localization and splicing activity of hASF. While this 
difference has no effect on dASF localization, it impedes its capacity to 
shuttle between the nucleus and cytoplasm and abolishes its 
phosphorylation by SR protein kinase 1 (SRPKl) . dASF 

also has an altered splicing activity.. While being competent for the 
regulation of 5* alternative splice site choice and activation of specific 
splicing enhancers, dASF fails to complement SlOO-cytoplasmic 
splicing-def icient extracts. Moreover, targeted overexpression of dASF in 
transgenic flies leads to higher deleterious developmental defects than 
hASF overexpression, supporting the notion that the distinctive structural 
features at the RS domain between the two proteins are likely to be 
functionally relevant in vivo. 
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^ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The SRPK family of kinases is specific for RS domain -containing 
splicing factors and known to play a critical role in protein-protein 
interaction and intracellular distribution of their substrates in both 
yeast and mammalian cells. However, the function of these kinases in 
pre-mRNA splicing remains unclear. Here we report that SKYl, a SRPK family 
member in Saccharomyces cerevisiae, genetically interacts with PRP8 and 
PRP17/SLU4, both of which are involved in splice site selection during 
pre-mRNA splicing. Prp8 is essential for splicing and is known to interact 
with both 5' and 3* splice sites in the spliceosomal catalytic center, 
whereas Prpl7/SIu4 is nonessential and is required only for efficient 
recognition of the 3' splice site. Interestingly, deletion of SKYl was 
synthetically lethal with all prpl7 mutants tested, but only with specific 
prp8 alleles in a domain implicated in governing fidelity of 3 'AG 
recognition. Indeed, deletion of SKYl specifically suppressed 3 'AG 
mutations in ACTl-CUPl splicing reporters. These results suggest for the 
first time that 3 'AG recognition may be subject to phosphorylation 
regulation by Skylp during pre-mRNA splicing. 
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p210BCR/ABL- induced alteration of mRNA splicing as a 
potential mechanism of CML pathogenesis. 
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Minneapolis, MN, USA 

Blood, (November 16, 2001) Vol. 98, No. 11 Part 1, pp. 
144a. print. 

Meeting Info. : 43rd Annual Meeting of the American Society 
of Hematology, Part 1. Orlando, Florida, USA. DecemlDer 
07-11, 2001. American Society of Hematology. 
CODEN: BLOOAW. ISSN: 0006-4971. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
Conference; (Meeting Poster) 
English 

Entered STN: 21 Feb 2 002 
Last Updated on STN: 26 Feb 2002 
Chronic Myelogenous Leukemia (CML) is a malignancy of the hximan 
hematopoietic stem cell (HSC) characterized by presence of the BCR/ABL 
gene and its product, p210BCR/ABL. The exact mechanism(s) underlying 
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p210BCR/ABL-mediated transformation is not totally understood. Pre-mRNA 
processing is an important step in the transition from DNA to protein, 
wherein exons likely require different groups of trans -acting factors and 
cis-acting elements for their proper union. Although alternative splicing 
of mRNA is a critical determinant of a cell's protein repertoire, it has 
never been implicated in CML pathogenesis. Subtractive hybridization 
techniques comparing MSCV-IRES-GFP and MSCV-p210BCR/ABL-IRES-GFP 
transduced cord blood (CB) CD34+ cells identified multiple genes involved 
in pre-mRNA splicing in BCR/ABL-positive cells, including the SR 
-protein kinase 1 (SRPKl) and RNA Helicase II/Gu. Northern 
blot, quantitative real-time PGR, and Western blot analyses have confirmed 
increased expression of these genes and their products in primary CML 
versus normal CD34+ cells and p210BCR/ABL versus GFP- transduced CB CD34+ 
cells. Moreover, the phosphorylation of SRPKl s\ibstrates, such as SR 
proteins, which are critical components of the spliceosome complex, is 
increased in p210BCR/ABL- containing cells. Intriguingly, previous 
experiments in our lab investigating the abnormal adhesion and migration 
of BCR/ABL-positive cells characterized alternatively splicing of the 
non-receptor tyrosine kinase gene, PYK2, whose product is intimately 
involved in betal-integrin signaling. In p210BCR/ABL-positive cells, the 
ratio of full-length Pyk2 versus the PYK2 isoform normally predominant in 
hematopoietic cells, Pyk2H, is increased. Alternative splicing of PYK2 is 
directly influenced by p210BCR/ABL as indicated by the significantly 
higher ratio of Pyk2/Pyk2H in primary CML versus normal CDS 4+ cells and 
p210BCR/ABL versus GFP-transduced CB CD34+ cells. Moreover, treatment of 
primary CML CD34+ cells or p210BCR/ABL-transduced CB CD34+ cells with the 
Abl-specific tyrosine kinase inhibitor, STI571, normalized the Pyk2/Pyk2H 
ratio. This STI 571 -induced reversion to normal PYK2 gene splicing 
correlated with decreased expression of the splicing proteins SRPKl and 
RNA Helicase Il/Gu, and reduced phosphorylation of the SR proteins. 
Reversible phosphorylation of SR proteins is critical for spliceosome 
assembly and subsequent splicing, and SRPKl overexpression inhibits 
pre-mRNA splicing (Genes Dev 1996 10:1569). Therefore, experiments are in 
progress in which SRPKl is overexpressed in normal CB CD34+ cells, by 
MSCV-based retroviral transduction, to determine whether the 
BCR/ABL- induced alteration of PYK2 mRNA splicing is mediated solely by the 
elevation of SRPKl expression/activity, and whether these changes in 
splicing contribute to the abnormal adhesion and migration characteristics 
observed in CML. 
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AB The SR proteins constitute a family of nuclear phosphoproteins , which are 
required for constitutive splicing and also influence alternative splicing 
regulation. Initially, it was suggested that SR proteins were 
functionally redundant in constitutive splicing. However, differences 
have been observed in alternative splicing regulation, suggesting unique 



functions for individual SR proteins. Homology searches of the 
Caenorhabditis elegans genome identified seven genes encoding putative 
orthologues of the human factors SF2/ASF, SRp20, SC35, SRp40, 
SRp75 and p54, and also several SR-related genes. To address the issue of 
functional redundancy, we used dsRNA interference (RNAi) to inhibit 
specific SR protein function during C. elegans development. RNAi with 
CeSF2/ASF caused late embryonic lethality, suggesting that this gene has 
an essential function during C. elegans development. RNAi with other SR 
genes resulted in no obvious phenotype, which is indicative of gene 
redundancy. Simultaneous interference of two or more SR proteins in 
certain combinations caused lethality or other developmental defects. 
RNAi with CeSRPK, an SR protein kinase, resulted in 

early embryonic lethality, suggesting an essential role for SR protein 
phosphorylation during development. 
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AB DNA topoisomerases are essential for the survival of prokaryotic and 

eukaryotic organisms. Topoisomerases inhibitors, due to their capacity to 
induce DNA breaking, can exhibit interesting antitumor properties. While 
there are many potent antitumor agents which target topoisomerase II, 
relatively few families of specific topoisomerase I inhibitors have been 
identified. The present review describes a new family of topoisomerase I 
inhibitors, analogues of the bacterial metabolite rebeccamycin. These 
compounds possess an indolocarbazole chromophore onto which is attached a 
sugar residue. Important structure-activity relationships studies in this 
series have helped to understand the role of the carbohydrate moiety which 
is absolutely necessary for topoisomerase I poisoning, the influence of 
the stereochemistry (a or P) of its linkage to indole, the 
influence of the functionalities and substitutions on the sugar moiety and 
on the aromatic framework have been investigated. In addition to their 
action on DNA, rebeccamycin analogues may inhibit the SR 
kinase activity of topoisomerase I and therefore constitute a 
unique family of topoisomerase I poisons quite different from the well 
known camptothecins . 
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Arginine/serine-rich (RS) domain-containing proteins and their 
phosphorylation by specific protein kinases constitute control circuits to 
regulate pre-mRNA splicing and coordinate splicing with transcription in 
mammalian cells. We present here the finding that similar SR networks 
exist in Schizosaccharomyces pombe. We previously showed that Dskl 
protein, originally described as a mitotic regulator, displays high 
activity in phosphorylating S. pombe Prp2 protein (spU2AF59) , a homologue 
of huiaan U2AF65. We now demonstrate that Dskl also 

phosphorylates two recently identified fission yeast proteins with RS 
repeats, Srpl and Srp2, in vitro. The phosphorylated proteins bear the 
same phosphoepitope found in mammalian SR proteins. Consistent with its 
substrate specificity, Dskl forms kinase-competent complexes with those 
proteins. Furthermore, dskl(+) gene determines the phenotype of prp2(+) 
overexpression, providing in vivo evidence that Prp2 is a target for Dskl. 
The dskl -null mutant strain became severely sick with the additional 
deletion of a related kinase gene. Significantly, human 
SR protein-specific kinase 1 (SRPKl) complements the 

growth defect of the double-deletion mutant. In conjunction with the 
resemblance of dskl(+) and SRPKl in sequence homology, biochemical 
properties, and overexpression phenotypes, the complementation result 
indicates that SRPKl is a functional homologue of Dskl. Collectively, our 
studies illustrate the conserved SR networks in S. pombe consisting of RS 
domain-containing proteins and SR protein-specific 
kinases and thus establish the importance of the networks in 
eucaryotic organisms. 
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Mammalian serine and arginine-rich (SR) proteins play important roles in 
both constitutive and regulated splicing, and SR 
protein-specific kinases (SRPKs) are conserved from 
humans to yeast. Here, we demonstrate a novel function of the 
single conserved SR protein kinase Skylp in nuclear 
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import in budding yeast. The yeast SR-like protein Npl3p is known to 
enter the nucleus through a composite nuclear localization signal (NLS) 
consisting of a repetitive arginine- glycine-glycine (RGG) motif and a 
nonrepetitive sequence. We found that the latter is the site for 
phosphorylation by Skylp and that this phosphorylation regulates nuclear 
import of Npl3p by modulating the interaction of the RGG motif with its 
nuclear import receptor MtrlOp. The RGG motif is also methylated on 
arginine residues, but methylation does not affect the Npl3p-Mtrl0p 
interaction in vitro. Remarkably, arginine methylation interferes with 
Skylp-mediated phosphorylation, thereby indirectly influencing the 
NplSp-MtrlOp interaction in vivo and negatively regulating nuclear import 
of Npl3p, These results suggest that nuclear import of Npl3p is 
coordinately influenced by methylation and phosphorylation in budding 
yeast, which may represent conserved components in the dynamic regulation 
of RNA processing in higher eukaryotic cells, 
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AB The Ul small nuclear ribonucleoprotein 70-kDa protein, a Ul small nuclear 
ribonucleoprotein-specif ic protein, has been shown to have multiple roles 
in nuclear precursor mRNA processing in animals. By using the C-terminal 
arginine-rich region of Arabidopsis U1-70K protein in the yeast two-hybrid 
system, we have identified an SC35-like {SR33) and a novel plant 
serine/arginine-rich (SR) protein (SR45) that interact with the plant 
U1-70K, The SR33 and SR45 proteins share several features with SR 
proteins including modular domains typical of splicing factors in the SR 
family of proteins. However, both plant SR proteins are rich in proline, 
and SR45, ijinlike most animal SR proteins, has two distinct 
arginine/serine-rich domains separated by an RNA recognition motif. By 
using coprecipitation assays we confirmed the interaction of plant U1-70K 
with SR33 and SR45 proteins. Furthermore, in vivo and in vitro 
protein-protein interaction experiments have shown that SR33 protein 
interacts with itself and with SR45 protein but not with two other members 
(SRZ21 and SRZ22) of the SR family that are known to interact with the 
.Arabidopsis full-length U-70K only. A Clk/Sty protein kinase (AFC-2) from 
Arabidopsis phosphorylated four SR proteins (SR33, SR45, SRZ21, and 
SRZ22) . Coprecipitation studies have confirmed the interaction of 
SR proteins with AFC2 kinase, and the interaction 

between AFC2 and SR33 is modulated by the phosphorylation status of these 

proteins. These and our previous results suggest that the plant U1-70K 
interacts with at least four distinct members of the SR family including 
SR45 with its two arginine/serine-rich domains, and the interaction 
between the SR proteins and AFC2 is modulated by phosphorylation. The 
interaction of plant U1-70K with a novel set of proteins suggests the 



early stages of spliceosome assembly, and intron recognition in plants is 
likely to be different from animals. 
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Serine/arginine-rich (SR) proteins play an important role in constitutive 
and alternative pre-mRNA splicing. The C-terminal arginine-serine domain 
of these proteins, such as SF2/ASF, mediates protein-protein interactions 
and is phosphorylated in vivo. Using glutathione S-transf erase 
(GST) -SF2/ASF-af f inity chromatography, the SF2/ASF kinase activity was 
co-purified from HeLa cells with a 95-kDa protein, which was recognized by 
an anti-SR protein kinase (SRPK) 1 monoclonal 

antibody. Recombinant SRPKl and SRPK2 bound to and phosphorylated 
GST-SF2/ASF in vitro. Phosphopeptide mapping showed that identical sites 
were phosphorylated in the pull -down kinase reaction with HeLa extracts 
and by recombinant SRPKs. Epitope-tagged SF2/ASF transiently expressed in 
C0S7 cells co-immunoprecipitated with SRPKs. Deletion analysis mapped the 
phosphorylation sites to a region containing an (Arg-Ser) 8 repeat 
beginning at residue 204, and far-Western analysis showed that the region 
is required for binding of SRPKs to SF2/ASF. Further binding studies 
showed that SRPKs bound unphosphorylated SF2/ASF but did not bind 
phosphorylated SF2/ASF. Expression of an SRPK2 kinase- inactive mutant 
caused accumulation of SF2/ASF in the cytoplasm. These results suggest 
that the formation of complexes between SF2/ASF and SRPKs, which is 
influenced by the phosphorylation state of SF2/ASF, may have regulatory 
roles in the assembly and localization of this splicing factor. 
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AB Arginine/serine protein kinases constitute a novel class of enzymes that 
can modify arginine/serine (RS) dipeptide motifs. SR splicing factors 
that are essential for pre-mRNA splicing are among the best characterized 
proteins that contain RS domains. TwoSRprotein-specif ickinases , SRPKl and 
SRPK2, have been considered as highly specific for the phosphorylation of 
these proteins, thereby contributing to splicing regulation. However, 
despite the fact that SR proteins are more or less conserved among metazoa 
and have a rather ubiquitous tissue distribution we now demonstrate that 
SRPKl is predominantly expressed in testis. In situ expression analysis 
on transverse sections of adult mouse testis shows that SRPKl mRNA is 
abundant in all germinal cells but not in mature spermatozoa, RS kinase 
activity was found primarily in the cytosol and only minimal activity was 
detected in the nucleus. In a search for testis-specif ic substrates of 
SRPKl we found that the enzyme phosphorylates human protamine 1 
as well as a cytoplasmic pool of SR proteins present in the testis. 
Protamine 1 belongs to a family of small basic arginine-rich proteins that 
replace histones during the development of mature spermatozoa. The result 
of this progressive replacement is the formation of a highly compact 
chromatin structure devoid of any transcriptional activity. These 
findings indicate that SRPKl may have a role not only in pre-mRNA 
splicing, but also in the condensation of sperm chromatin. 
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AB Casein kinase I is a highly conserved family of serine/threonine protein 
kinases present in every organism tested from yeast to humans. 
To date, little is known about the function of the higher eukaryotic 
isoforms in this family. The CKI isoforms in Saccharomyces cerevisiae, 
however, have been genetically linked to the regulation of DNA repair, 
cell cycle progression and cytokinesis. It has also been established that 
the nuclear localization of two of these isoforms is essential for their 
function. The work presented here demonstrates that the higher eukaryotic 
CKIa isoform is also present within nuclei of certain established 
cell lines and associated with discrete nuclear structures. The nature of 
its nuclear localization was characterized. In this regard, CKIa 
was shown to colocalize with factors involved in pre-mRNA splicing at 
nuclear speckles and that its association with these structures exhibited 
several biochem. properties in common with known splicing factors. The 
kinase was also shown to be associated with a complex that contained certain 
splicing factors. Finally, in vitro, CKIa was shown to be capable 
of phosphorylating particular splicing factors within a region rich in 
serine/arginine dipeptide repeat motifs suggesting that it has both the 
opportunity and the capacity to regulate one or more steps of mRNA 

metabolism 
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The cellular protein p32 was isolated originally as a protein tightly 
associated with the essential splicing factor ASF/SF2 during its 
purification from HeLa cells. ASF/SF2 is a member of the SR family of 
splicing factors, which stimulate constitutive splicing and regulate 
alternative RNA splicing in a positive or negative fashion, depending on 
where on the pre-mRNA they bind. Here we present evidence that p32 
interacts with ASF/SF2 and SRp30c, another member of the SR protein 
family. We further show that p32 inhibits ASF/SF2 function as both a 
splicing enhancer and splicing repressor protein by preventing stable 
ASF/SF2 interaction with RNA, but p32 does not block SRp30c function. 
ASF/SF2 is highly phosphorylated in vivo, a modification required for 
stable RNA binding and protein-protein interaction during spliceosome 
formation, and this phosphorylation, either through HeLa nuclear extracts 
or through specific SR protein kinases, is inhibited 

by p32. Our results suggest that p32 functions as an ASF/SF2 inhibitory 

factor, regulating ASF/SF2 RNA binding and phosphorylation. These 
findings place p32 into a new group of proteins that control RNA splicing 
by sequestering an essential RNA splicing factor into an inhibitory 
complex. 
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AB Arginine/serine protein kinases constitute a novel class of enzymes that 
can modify arginine/serine (RS) dipeptide motifs. SR splicing factors 
that are essential for pre-mRNA splicing and the lamin B receptor (LBR) , 
an integral protein of the inner nuclear membrane, are among the best 
characterized proteins that contain RS domains. Two SR 
Protein-specific Kinases, SRPKl and SRPK2, have been shown to 
phosphorylate specifically the RS motifs of the SR family of splicing 
factors and play an important role in regulating both the spliceosome 
assembly and their intranuclear distribution, whereas an LBR-associated 
kinase, that specifically phosphorylates a stretch of RS repeats located 
at the NH2 -terminal region of LBR, has been recently purified and 
characterized from turkey erythrocyte nuclear envelopes. Using synthetic 
peptides representing different regions of LBR and recombinant proteins 
produced in bacteria we now demonstrate that SRPKl modifies LBR with 
similar kinetics and on the same sites as the LBR kinase, that are also 
phosphorylated in vivo. These data provide significant evidence for a new 
role of SRPKl in addition to that of pre-mRNA splicing. 
Copyright 1999 Academic Press. 
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AB The eukaryotic genome codes for most of its proteins though discontinuous 
coding sequences called exons, which are separated by noncoding sequences 
known as introns. Following transcription of a gene, these exons must be 
spliced precisely, removing the intervening introns, to form meaningful 
mature messenger RNAs (mRNA) that are transported to the cytoplasm and 
translated by the ribosomal machinery. To add yet another level of 
complexity, a process known as alternative splicing exists, whereby a 
single pre-mRNA can give rise to two or more mature mRNAs depending on the 
combination of exons spliced together. Alternative splicing of pre-mRNAs 
is emerging as an important mechanism for gene regulation in many 
organisms. The classic example of splicing as a regulator of genetic 
information during a developmental process is sex determination in 
Drosophila. The now well -characterized cascade of sex-specific 
alternative splicing events demonstrates nicely how the control of splice 
site selection during pre-mRNA processing can have a profound effect on 
the. development of an organism. The factors involved in pre-mRNA splicing 
and alternative splice site selection have been the subject of active 
study in recent years. Emerging from these studies is a picture of 
regulation based on protein-protein, protein-RNA, and RNA-RNA 
interactions. How the interaction of the various splicing constituents is 
controlled, however, is still poorly understood. One of the mechanisms of 
regulation that has received attention recently is that of 
posttranslational phosphorylation. In the following article, we cite the 
evidence for a role of phosphorylation in constitutive and alternative 



splicing and discuss some of the recent information on the biochemistry 
and biology of the enzymes involved. 
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Intricate interplay may exist between pre-mRNA splicing and the cell 
division cycle, and fission yeast Dskl appears to play a role in such a 
connection. Previous genetic analyses have implicated Dskl in the 
regulation of chromosome segregation at the metaphase/anaphase transition. 
Yet, its protein sequence suggests that Dskl may function as a kinase 
specific for SR proteins, a family of pre-mRNA splicing factors containing 
arginine-serine repeats. Using an in vitro system with purified 
components, we showed that Dskl phosphorylated h\iman and yeast 
SR proteins with high specificity. The Dskl -phosphorylated SF2/ASF 
protein was recognized strongly by a monoclonal antibody (mAbl04) known to 
bind the in vivo phosphoepitope shared by SR proteins, indicating that the 
phosphorylation sites resided in the RS domain. Moreover, the fission 
yeast U2AF65 homolog, Prp2/Misll protein, was phosphorylated more 
efficiently by Dskl than by a human SR 

protein-specific kinase, SRPKl. Thus, these in vitro results 

suggest that Dskl is a fission yeast SR protein-specific 

kinase, and Prp2/Misll is likely an in vivo target for Dskl. 

Together with previous genetic data, the studies support the notion that 

Dskl may play a role in coordinating pre-mRNA splicing and the cell 

division cycle. 
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Protein phosphorylation plays an essential role in the 
regulation of alternative splicing and sex determination in 
Drosophila. 
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mRNA splicing directed by SR proteins and the splicing 



regulators TRA and TRA2 is an essential feature of Drosophila sex 
determination. These factors are highly phosphorylated, but the role of 
their phosphorylation in vivo is \inclear. We show that mutations in the 
Drosophila LAMMER kinase, Doa, alter sexual differentiation and interact 
synergistically with tra and tra2 mutations. Doa mutations disrupt 
sex-specific splicing of doublesex pre-mRNA, a key regulator of sex 
determination, by affecting the phosphorylation of one or more proteins in 
the female- specific splicing enhancer complex. Examination of pre-mRNAs 
regulated similarly to dsx shows that the requirement for Doa is substrate 
specific. These results demonstrate that a SR protein 
kinase plays a specific role in developmental ly regulated 
alternative splicing. 
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AB Reversible phosphorylation plays an important role in pre-mRNA splicing in 
mammalian cells. Two kinases, SR protein-specific 
kinase (SRPKl) and Clk/Sty, have been shown to phosphorylate the 
SR family of splicing factors. We report here the cloning and 
characterization of SRPK2, which is highly related to SRPKl in sequence, 
kinase activity, and substrate specificity. Random peptide selection for 
preferred phosphorylation sites revealed a stringent preference of SRPK2 
for SR dipeptides, and the consensus derived may be used to predict 
potential phosphorylation sites in candidate arginine and serine-rich (RS) 
domain-containing proteins. Phosphorylation of an SR protein (ASF/SF2) by 
either SRPKl or 2 enhanced its interaction with another RS 
domain -containing protein (Ul 70K) , and overexpression of either kinase 
induced specific redistribution of splicing factors in the nucleus. These 
observations likely reflect the function of the SRPK family of kinases in 
spliceosome assembly and in mediating the trafficking of splicing factors 
in mammalian cells. The biochemical and functional similarities between 
SRPKl and 2, however, are in contrast to their differences in expression. 
SRPKl is highly expressed in pancreas, whereas SRPK2 is highly expressed 
in brain, although both are coexpressed in other human tissues 
and in many experimental cell lines. Interestingly, SRPK2 also contains a 
proline-rich sequence at its NH2 terminus, and a recent study showed that 
this NH2 -terminal sequence has the capacity to interact with a WW domain 
protein in vitro. Together, our studies suggest that different SRPK 
family members may be uniquely regulated and targeted, thereby 
contributing to splicing regulation in different tissues, during 
development, or in response to signaling. 
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Novel SR-protein-specif ic kinase, 
SRPK2, disassembles nuclear speckles. 
Kuroyanagi N; Onogi H; Wakabayashi T; Hagiwara M 
SOURCE: Department of Anatomy, Nagoya University School of 
Medicine, Japan. 

Biochemical and biophysical research communications, (1998 
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SR-protein-specif ic kinase 1 (SRPKl) is first 

identified as a specific kinase for SR splicing factors. By RT-PCR of a 
conserved kinase domain, novel SR-protein-specif ic 
kinase clones were isolated from mouse brain. The cloned cDNAs 
encode a 106 kDa protein (648 amino acids, 92% identical to hxjman 
SRPKl) and a 120 kDa protein (681 amino acids, 58% identical to 
human SRPKl) . Therefore, they were designated mSRPKl and mSRPK2, 
respectively. Northern blotting revealed the ubiquitous expression of 
mSRPKl in all tissues examined and the tissue-specific expression of 
mSRPK2 in testis, lung, and brain. Both kinases phosphorylated SF2/ASF, c 
member of SR proteins in vitro and the phosphopeptide mappings were 
identical, indicating that these kinases phosphorylate the same site of 
SF2/ASF. Overexpression of mSRPK2 caused disassembly of cotransf ected 
SF2/ASF and endogenous SC35. Our results indicate that SRPK family 
members may regulate the disassembly of the SR proteins in a 
tissue-specific manner. 
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Characterization and comparison of four serine- and 
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Phosphorylated serine- and arginine-rich (SR) proteins are components of 
the spliceosomal complex, and have been implicated in the control of 
alternative splicing. Kinases that regulate the phosphorylation and 
possibly the intranuclear distribution of SR proteins may therefore 
contribute to changes in choice of splice site. We have cloned three 
mouse cDNAs with high sequence identity to the family of LAMMER kinases 
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(i.e. kinases carrying the conserved signature EHLAMMERILG in the 
catalytic domain) . A comparison of their amino acid sequences revealed 
two related subfamilies with high evolutionary conservation. We have 
compared the expression patterns of these proteins in mouse tissues and 
transformed cell lines with that of a previously cloned family member 
(mCLKl/STY) , and detected various transcripts for each gene. This 
mderlines previous findings of alternative splicing of mclkl/STY. Our 
results suggest that the proportions of products for each gene are 
regulated independently. We further demonstrate that all variants encode 
autophosphorylating proteins that can phosphorylate several biochemically 
purified SR proteins in vitro, leading to hyperphosphorylation of at least 
one SR protein in vivo. The observed tissue distributions and substrate 
specificities suggest that these kinases may all be constituents of a 
network of regulatory mechanisms that enable SR proteins to control RNA 
splicing. 
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AB In cardiac muscle, a membrane-associated Ca2+/calmodul in-dependent protein 
kinase (CaM kinase) phosphorylates the Ca (2+) -pumping ATPase in addition 
to its previously characterized substrates, phospholamban and 
Ca (2+) -release channel (ryanodine receptor). The phosphorylated amino 
acid in the Ca (2+) -ATPase has been identified as serine. Posphorylation 
of the Ca (2+) -ATPase is rapid and is reversible by a membrane-associated 
protein phosphatase, Ca (2+) -ATPase purified from cardiac SR 
underwent phosphorylation by exogenous CaM kinase, and the 
phosphorylated enzyme displayed twofold greater catalytic activity without 
alteration in its Ca (2+) -sensitivity. The phosphorylation of the 
Ca (2+) -ATPase was found to be isoform-specif ic in that the cardiac and 
slow-twitch skeletal muscle isoform (SERCA 2) , but not the fast-twitch 
skeletal muscle isoform (SERCA 1) , underwent phosphorylation by CaM 
kinase. Studies using SERCA 1 and SERCA 2 isoforms and their mutants 
expressed in a heterelogous cell system have resulted in i) confirmation 
of the isoform specificity of Ca (2+) -ATPase phosphorylation by CaM kinase, 
ii) identification of Ser38 as the site in SERCA 2 phosphorylated by CaM 
kinase, and iii) demonstration of phosphorylation-induced increase in Vmax 
of Ca2+ transport by the SERCA 2 enzyme. These observations suggest that 
in cardiac and slow-twitch skeletal muscle direct phosphorylation of the 
SR Ca (2+) -ATPase by the membrane -bound CaM kinase may serve to stimulate 
Ca2+ sequestration and therefore, the speed of muscle relaxation. 
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Protein serine kinase, SRPKl, phosphorylating SR RNA 
splicing factors, the gene encoding it 
Gui, Jian-fang; Fu, Xiang-dong 
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PATENT NO. 
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APPLICATION NO. 
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US 1994-264002 19940622 
US 1994-264002 19940622 
of about 92 kD and phosphorylating 



US 5559019 A 
PRIORITY APPLN. INFO.: 

AB A novel serine protein kinase, SRPKl 

the SR family of splicing factors in a cell -cycle regulated manner is 
described. Regulation of the kinase, e.g. with pharmaceuticals can be 
used to regulate the activity and distribution of SR factors and thereby 
control rates of cell proliferation. Polynucleotide and polypeptide 
sequences for SRPKl are provided as well as methods for modulating 
splicing and alternative splicing of precursor mRNAs. 
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Specific phosphoi-ylation of SR proteins by mammalian DNA 
topoisomerase I . 

Rossi F; Labourier E; Forne T; Divita G; Derancourt J; Riou 
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Several metazoan splicing factors are characterized by ribonucleoprotein 
(RNP) consensus sequences and arginine-serine repeats (RS domain) which 
are essential for their function in splicing. These include members of 
the SR-protein family (SC35, SF2/ASF) , the Ul small nuclear (sn) RNP 
protein (U1-70K) and the U2 snRNP auxiliary factor (U2AF) . SR proteins 
are phosphorylated in vivo and the phosphorylation state of Ul-70K's RS 
domain influences its splicing activity. Here we report the purification 
of a protein kinase that is specific for SR proteins and show that it is 
DNA topoisomerase I. This enzyme lacks a canonical ATP-binding motif but 
binds ATP with a dissociation constant of 50 nM. Camptothecin and 
derivatives, known to be specific inhibitors of DNA topoisomerase I, 
strongly inhibit the kinase activity in the presence of DNA and affect the 
phosphorylation state of SR proteins- Thus, DNA topoisomerase I may well 
be one of the SR protein kinases operating in vivo. 
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Gui J F; Tronchere H; Chandler S D; Fu X D 
Division of Cellular and Molecular Medicine, University of 
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Proceedings of the National Academy of. Sciences of the 
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Members of the SR family of pre-mRNA splicing factors are phosphoproteins 
that share a phosphoepitope specifically recognized by monoclonal antibody 
(mAb) 104, Recent studies have indicated that phosphorylation may 
regulate the activity and the intracellular localization of these splicing 
factors. Here, we report the purification and kinetic properties of 
SR protein kinase 1 (SRPKl) , a kinase specific 

for SR family members. We demonstrate that the kinase specifically 
recognizes the SR domain, which contains serine/arginine repeats. 
Previous studies have shown that dephosphorylated SR proteins did not 
react with mAb 104 and migrated faster in SOS gels than SR proteins from 
mammalian cells. We show that SRPKl restores both mobility and mAB 104 
reactivity to a SR protein SF2/ASF (splicing factor 2/alternative splicing 
factor) produced in bacteria, suggesting that SRPKl is responsible for the 
generation of the mAb 104 -specific phosphoepitope in vivo. Finally, we 
have correlated the effects of mutagenesis in the SR domain of SF2/ASF on 
splicing with those on phosphorylation of the protein by SRPKl, suggesting 
that phosphorylation of SR proteins is required for splicing. 
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Small nuclear ribonucleoprotein particles (snRNPs) and non-snRNP splicing 
factors containing a serine/arginine-rich domain (SR proteins) concentrate 
in 'speckles' in the nucleus of interphase cells. It is believed that 
nuclear speckles act as storage sites for splicing factors while splicing 
occurs on nascent transcripts. Splicing factors redistribute in response 
to transcription inhibition or viral infection, and nuclear speckles break 
down and reform as cells progress through mitosis. We have now identified 
and cloned a kinase, SRPKl, which is regulated by the cell cycle and is 
specific for SR proteins; this kinase is related to a 
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Caenorhabditis elegans kinase and to the fission yeast kinase Dskl 
(reference 

7) . SRPKl specifically induces the disassembly of nuclear speckles, and a 
high level of SRPKl inhibits splicing in vitro. Our results indicate that 
SRPKl may have a central role in the regulatory network for splicing, 
controlling the intranuclear . distribution of splicing factors in 
interphase cells, and the reorganization of nuclear speckles during 
mitosis . 
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AB Acute myocardial infarction (AMI) with spontaneous recanalization (SR) of 
infarct-related coronary artery (IRCA) has distinctly different clinical 
features compared to AMI with occluded arteries. To clarify the 
pathogenesis of SR, the incidence of SR, anginal episodes prior to the 
onset of infarction, the character of chest pain at onset, vasodilator 
response to nitroglycerin in IRCA, and infarct size were studied in 296 
patients (pts) with AMI. Pts were divided into three groups, TIMI 0 : 172 
with complete occlusion of the artery at the initial coronary angiogram, 
TIMI 1, 2: 57 with subtotal occlusion and TIMI 3 : 67 with SR. The 
incidence of SR was 20.3% when coronary angiograms were performed 0-4 hrs 
after onset, 22.2% at 4-6 hrs, 19.7% at 6-12 hrs, 24.0% at 12-24 hrs and 
36.0% more than 24 hrs later. This indicates that the * incidence of SR was 
not dependent on the elapsed time after onset.. IRCA may be patent very 
early after onset and late SR is not more frequent than that occurring 
within 4 hrs after onset. AMI with SR was characterized by a high 
incidence of angina before the onset of infarction which was associated 
with increased coronary vasomotor tone (angina at rest: 28.6%, 
variable-threshold angina: 38.1%, others : 33.3%). However, AMI with 
complete occlusion showed only 5.4% of angina at rest and 10.8% of 
variable-threshold angina. Duration of chest pain was more than 2 hrs in 
91.3% of patients with complete occlusion, while 48.6% of patients with SR 
had chest pain for less than 2 hrs. This would indicate that in SR 
complete occlusion persisted for a very short time after onset. 
Intermittent chest pain at onset occurred in 38.8% of SR, suggesting 
coronary occlusion was intermittent, while only 8.4% of patients with 
complete occlusion had intermittent pain. Coronary vasodilator response 
to intracoronary nitroglycerin was measured using the automatic edge 
detection system. Vasodilatation of the proximal normal adjacent segment 
to the stenotic lesion of IRCA was only 4.0+-0.6% in complete occlusion, 
while it was significantly increased (20.7+-2.6%) in SR. This would 
indicate that IRCA in SR was spastic during the initial coronary 
angiogram. Infarct size was larger in complete occlusion than in the 
successfully reperfused group and SR as determined by serum 
creatine kinase activity, number of abnormal Q waves, wall 
motion abnormality on 2-D echocardiogram and left ventriculogram. The 
infarct size in SR also was smaller than that in the successfully 
reperfused group, suggesting that IRCA may be patent in SR far earlier 



than in the successfully reperfused group. In conclusion, IRCA of SR is 
either recanalized very early after onset or has an increased coronary 
vasomotor tone, so-called spasm, at the onset of AMI. 
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Construction of a cDNA expression library of 
Physarum polycephalum at G2 phase 
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Journal 
Chinese 

In order to isolate the genes of SC35-like proteins and SRPK 
-like proteins of Physarum polycephalum, a cDNA expression 
library of P. polycephalum at G2 phase was constructed. The titer of the 
primary cDNA library is 1.22 + 106 pfu/mL and of the amplified 
library is 1.12 + 1011 pfu/mL (plaque -forming units, pfu) . Almost 
all of the phages in the cDNA library were reconstituted. The size of the 
inserts ranges from 0.5 kb to 2.5 kb. All of the above mentioned have 
answered for the general requirements of a cDNA expression 
library. 
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AB SR protein kinases (SRPKs) regulate the temporal and 

cell-specific selection of alternative splice sites. These enzymes are 
highly unique members of the protein kinase family. SRPKs 
contain a large domain insert (approximately 200 residues) within the 
kinase core, do not require phosphorylation for regulation, have an 
extended helix insert near the nucleotide pocket, and possess unusual 
substrate specificity determinants. The yeast SRPK, Skylp, 
rapidly phosphorylates its natural substrate Npl3 but binds ATP with a 
high K(m) , suggesting that some of these distinctive structural features 
may be correlated with nucleotide binding [Aubol et al . (2002) 
Biochemistry 41, 10002-10009] . To address this issue, the nucleotide 
binding properties of Skylp were studied using fluorescence spectroscopy. 
The affinities of several nucleotides (ATP, ADP, AMP, adenosine, and 
AMPPNP) to Skylp and the prototype kinase, cAMP -dependent protein kinase, 
were compared in the absence and presence of the metal activator, Mg(2+), 
using a fluorescence-based displacement assay. The data indicate that 
Skylp, unlike cAMP -dependent protein kinase, potently destabilizes the 
gamma phosphate of ATP. This novel finding suggests that rapid phosphoryl 
transfer may be facilitated by unique mechanisms in both protein kinases. 
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AB Infection with some viruses can alter cellular mRNA processing to favor 
viral gene expression. We present evidence that herpes simplex 
virus 1 (HSV-1) protein ICP27, which contributes to host shut-off by 
inhibiting pre-mRNA splicing, interacts with essential splicing factors 
termed SR proteins and affects their phosphorylation. During HSV-1 
infection, phosphorylation of several SR proteins was reduced and this 
correlated with a subnuclear redistribution. Exogenous SR proteins 
restored splicing in ICP27-inhibited nuclear extracts and SR proteins 
isolated from HSV-l-inf ected cells activated splicing in laninfected SlOO 
extracts, indicating that inhibition occurs by a reversible mechanism. 
Spliceosome assembly was blocked at the pre-spliceosomal complex A stage. 
Furthermore, we show that ICP27 interacts with SRPKl and relocalizes it to 



the nucleus; moreover, SRPKl activity was altered in the presence of ICP27 
in vitro. We propose that ICP27 modifies SRPKl activity resulting in 
hypophosphorylation of SR proteins impairing their ability to function in 
spliceosome assembly. 
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Trypanosoma cruzi TcSRPK, the first protozoan member of the 
SRPK family, is biochemically and functionally 
conserved with metazoan SR protein-specific kinases. 
Portal Daniel; Lobo Guillermo S; Kadener Sebastian; Prasad 
Jayendra; Espinosa Joaquin M; Pereira Claudio A; Tang 
Zhaohua; Lin Ren- Jang; Manley James L; Komblihtt Alberto 
R; Flawia Mirtha M; Torres Hector N 

Facultad de Ciencias Exactas y Naturales, Institute de 
Investigaciones en Ingenieria Genetica y Biologia 
Molecular, Consejo Nacional de Investigaciones Cientificas 
y Tecnicas, Universidad de Buenos Aires, Buenos Aires, 
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9-21. 
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English 

Priority Journals 
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Entered STN: 20030401 
Last Updated on STN: 20030713 
Entered Medline: 20030711 
A novel SR protein-specific kinase (SRPK) from the SRPK 
family was identified for the first time in a protozoan organism. The 
primary structure of the protein, named TcSRPK, presents a significant 
degree of identity with other metazoan members of the family. In vitro 
phosphorylation experiments showed that TcSRPK has the same substrate 
specificity relative to other SRPKs- TcSRPK was able to 
generate a mAbl04-recognized phosphoepitope, a SRPK landmark. 
Expression of TcSRPK in different Schizosaccharomyces pombe 
strains lead to conserved phenotypes, indicating that TcSRPK is a 
functional homologue of metazoan SRPKs- In functional 
alternative splicing assays in vivo in HeLa cells, TcSRPK enhanced SR 
protein-dependent inclusion of the EDI exon of the fibronectin minigene. 
When tested in vitro, it inhibited splicing either on nuclear extracts or 
on splicing-def icient SlOO extracts complemented with ASF/SF2. This 
inhibition was similar to that observed with human SRPKl. This work 
constitutes the first report of a member of this family of proteins and 
the existence of an SR-network in a protozoan organism. The implications 
in the origins and control of splicing are discussed. 



SOURCE 



PUB, COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L8 ANSWER 5 OF 
DUPLICATE 2 
ACCESSION NUMBER: 
TITLE: 



AUTHOR: 



PATENT ASSIGNEE: 



19 BIOTECHDS COPYRIGHT 2005 THE THOMSON CORP. on STN 
2003-09784 BIOTECHDS 

Identifying candidate p53 pathway-modulating agents useful as 

therapeutic targets for disorders related with defective p53 
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AB DERWENT ABSTRACT: 

• NOVELTY - Identifying (Ml) candidate p53 pathway-modulating agent 

comprises screening for agents that modulate the activity of 
serine/arginine protein-specific kinase, is new. 

DETAILED DESCRIPTION - (Ml) further comprises: (a) providing an 
assay system comprising a purified serine/arginine protein-specific 
kinase (SRPK) polypeptide or nucleic acid or its functionally 
active fragment or derivative; (b) contacting the assay system with a 
test agent under conditions, where but for the presence of the test 
agent, the system provides a reference activity; and (c) detecting a test 
agent -biased activity of the assay system, where a difference between the 
test agent-biased activity and the reference activity identifies the test 
agent as a candidate p53 pathway-modulating agent. INDEPENDENT CLAIMS are 
also included for the following: (1) modulating a p53 pathway of a cell 
comprises contacting a cell defective in p53 function with a candidate 
modulator that specifically binds to a SRPK polypeptide 
comprising any one of 7 fully defined sequences of 338-1017 amino acids 
given in the specification, where p53 function is restored; (2) 
modulating p53 pathway in a mammalian cell comprises contacting the cell 
with an agent that specifically binds to a SRPK polypeptide or 
nucleic acid; and. (3) diagnosing a disease in a patient comprises 
obtaining a biological sample from the patient, contacting the sample 
with a probe for SRPK expression, comparing the 

results with a control, and determining whether it indicates a likelihood 
of" a disease. 

BIOTECHNOLOGY - Preferred Method: Identifying a candidate p53 
pathway-modulating agent, where the assay system comprises cultured cells 
that express the serine/arginine protein-specific kinase ( 
SRPK) polypeptide. The cultured cells additionally have defective 
p53 function. The assay system is selected from the group of an apoptosis 
assay system, a cell proliferation assay system, an angiogenesis assay 
system, or a hypoxic induction assay system. The assay system includes: 
(a) a screening assay comprising a SRPK polypeptide and the 
candidate test agent is a small molecule modulator, where the assay is 
preferably a kinase assay; (b) a binding assay comprising a SRPK 
polypeptide and the candidate test agent is an antibody; or (c) an 
expression assay comprising a SRPK nucleic acid and the 
candidate test agent is a nucleic acid modulator, which is an antisense 
oligomer or a phosphothioate morpholino oligomer (PMO) . (Ml) further 
comprises administering the identified candidate p53 pathway-modulating 
agent to a model system comprising cells defective in p53 function, and 
detecting a phenotypic change in the model system that indicates that the 
p53 function is restored. The model system is a mouse model system with 
defective p53 function and additionally comprises: (a) providing a 
secondary assay system comprising cultured cells or a non-human animal 
expressing SRPK; (b) contacting the secondary assay 

system with the test agent, or an agent derived from it under conditions, 
where but for the presence of the test agent or the agent derived from 
it, the system provides a reference activity; and (c) detecting an 
agent-biased activity of the second assay system, where a difference 
between the agent -biased activity and the reference activity of the 
second assay system confirms the test agent or agent derived from it as a 
candidate p53 pathway-modulating agent, and where the second assay 
detects an agent -biased change in the p53 pathway. The secondary assay 
system comprises cultured cells or a non-human animal, which mis- 
expresses a p53 pathway gene. Modulating a p53 pathway of a cell, . 
where the candidate modulator is administered to a vertebrate animal 



pre-determined to have a disease or disorder resulting from a defect in 
p53 fiinction. The candidate modulator is an antibody or a small molecule. 
Modulating p53 pathway in a mammalian cell, where the agent is 
administered to a mammalian animal pre-determined to have a pathology 
associated with the p53 pathway. The agent is a small molecule modulator, 
a nucleic acid modulator, or an antibody. Diagnosing a disease in a 
patient, where the disease is cancer, preferably breast cancer, colon 
cancer, lung cancer, or ovarian cancer, which has greater than 25% 
expression level . 

ACTIVITY - Cytostatic. Test details are described but no results 
given . 

MECHANISM OF ACTION - P53 Agonist; P53 Antagonist. 

USE - Invention provides methods for utilizing p53 modifier genes 
and polypeptides to identify candidate therapeutic agents that can be 
used in the treatment of disorders associated with defective p53 
function. The methods are also useful for modulating p53 pathway in a 
mammalian cell, or for diagnosing or treating a disease associated with 
defective p53 function, e.g. cancers such as breast cancer, colon cancer, 
lung cancer or ovarian cancer. The serine/arginine protein-specific 
kinase (SRPK) polypeptides and nucleic acids are useful for 
identifying and testing agents that modulate SRPK function. The 
animal models are useful for in vivo assays to test the activity of a 
candidate p53 -modulating agent, or to assess the role of SRPK 
in a p53 pathway process such as apoptosis or cell proliferation. 

ADMINISTRATION - Dosage of the antibody is approx. 0.1-10 mg/kg 
bodyweight . 

EXAMPLE - .Fluorescently-labeled serine/arginine protein-specific 
kinase (SRPK) peptide/substrate were added to each well of a 
96-well microtiter plate, along with a test agent in a test buffer. 
Changes in fluorescence polarization, determined by using a Fluorolite 
FPM-2 Fluorescence Polarization Microtiter System, relative to control 
values indicates the test compound is a candidate modifier of 
SRPK activity. (137 pages) 
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AS DERWENT ABSTRACT: 

NOVELTY - Identifying confounds (A) for treating and/or preventing 
cytomegalovirus (CMV) infection and/or related diseases comprising 
contacting a test compound with at least one of the cellular kinases 
RICK, RIP, Nek- Interacting kinase, MKK3 and SRPK-2 (undefined) 
and detecting any change in kinase activity, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (1) detecting CMV infection and/or related diseases by 
detecting activity of any of the specified kinases in a patient sample, 
cells or cell lysates; (2) mono- or poly-clonal antibodies (Ab) 
that bind to any of the specified kinases; (3). preventing and/or treating 
CMV infection or related diseases, or for regulating production of CMV in 
an individual or cells, by administering an inhibitor or activator of any 



of the specified kinases; (4) oligonucleotides (ON) that bind to RNA or 
DNA encoding any of the specified kinases; (5) regulating 
expression of any of the specified kinases by administering to an 
individual, or cells, an inhibitor or activator of transcription of the 
relevant DNA or translation of the relevant RNA; (6) solid support for 
detecting CMV infection in an individual or cell contprising at least one 
immobilized ON able to detect activity of any of the specified kinases; 
and (7) solid support for screening (A) comprising one or more 
immobilized ON that encode any of the specified kinases or these kinases 
themselves. 

BIOTECHNOLOGY - Preparation: Differential display methods, using a 
microarray of more than 1100 signal -transduction cDNAs, was used to 
compare RNA expression profiles in CMV infected and 

non-infected foreskin fibroblasts, to identify the specified kinases as 
being upregulated in infected cells. The significance of these kinases 
was confirmed from the much reduced replication of CMV in cells that 
express a mutant form of RICK or RIP. Preferred Method: In the 
array used to determine mRNA expression, preferred immobilized 
cDNA oligonucleotides contain 914-2501; 1421-2617; 231-3077; 341-2030 or 
1238-2790 base pairs, respectively, regions of RICK, RIP, NIK, MKK3 or 
SRPK-2. Alternatively, determination is at the protein level, 
e.g. by Western blotting or radioimmunoassay. 

ACTIVITY - Virucide. RICK was transiently overexpressed, as a fusion 
with a hemagglutinin (HA) tag, in human embryonic kidney 293 cells, then 
immunoprecipitated (ant i -HA antibody and protein A-Sepharose) . The beads 
were washed, then tested for kinase activity by incubation in a mixture 
containing gamma (33P) -adenosine triphosphate and various concentrations 
of 8 -methyl -6 -phenyl -2- (pyridin-4-ylamino) -8H-pyrido(2,3-d)pyrimidin-7- 
one (Aa) . After 30 minutes at 30 degrees C, reaction was stopped and 
phosphorylation determined by electrophoresis and autoradiography. (Aa) 
has an inhibitory concentration (IC)50 for inhibition of RICK of 500 nM 
and for inhibition of CMV of 1.4 micro M. 

MECHANISM OF ACTION - Modulation of cellular kinases that are 
specifically upregulated during CMV infection. 

USE - (A) are used to treat and/or prevent CMV infections and 
related diseases. Oligonucleotides that can detect the specified kinases 
can also be used for diagnosis of infection. 

ADMINISTRATION - (A) are administered by inhalation or injection, 
orally etc. No doses are suggested. (49 pages) 
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AB Phosphorylation of hepatitis B virus (HBV) core protein has recently been 
shown to be a prerequisite for pregenomic RNA encapsidation into viral 



capsids, but the host cell kinases mediating this essential step of the 
HBV replication cycle have not been identified. We detected two kinases 
of 95 and 115 kDa in HuH-7 total cell lysates which interacted 
specifically with the HBV core protein and phosphorylated its 
arginine-rich C-terminal domain. The 95 -kDa kinase was purified and 
characterized as SR protein-specific kinase 1 (SRPKl) by mass 
spectrometry. Based on this finding, the 115 -kDa kinase could be 
identified as the related kinase SRPK2 by immunoblot analysis. In vitro, 
both SRPKs phosphorylated HBV core protein on the same serine 
residues which are found to be phosphorylated in vivo. Moreover, the 
major cellular HBV core kinase activity detected in the total cell lysate 
showed biochemical properties identical to those of SRPKl and SRPK2, as 
examined by measuring binding to a panel of chromatography media. We also 
clearly demonstrate that neither the eye 1 in -dependent kinases Cdc2 and 
Cdk2 nor protein kinase C, previously implicated in HBV core protein 
phosphorylation, can account for the HBV core protein kinase activity. We 
conclude that both SRPKl and SRPK2 are most likely the cellular protein 
kinases mediating HBV core protein phosphorylation during viral infection 
and therefore represent important host cell targets for therapeutic 
intervention in HBV infection. 
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Human autoimmune sera as molecular probes for the 
identification of an autoantigen kinase signaling pathway. 
Kamachi Makoto; Le True M; Kim Susan J; Geiger Meghan E; 
Anderson Paul; Utz Paul J 

Department of Medicine, Division of Immunology and 
Rheumatology, Stanford University School of Medicine, 
Stanford, CA 94305, USA. 
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Journal of experimental medicine, (2002 Nov 4) 196 (9) 
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Journal code: 2985109R. ISSN: 0022-1007. 
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English 
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Entered STN: 20021106 
Last Updated on STN: 20030110 
Entered Medline: 20030109 
Using human autoimmune sera as molecular probes, we previously described 
the association of phosphorylated serine/arginine splicing factors (SR 
splicing factors) with the Ul-small nuclear ribonucleoprotein (Ul-snRNP) 
and U3- small nucleolar RNP (snoRNP) in apoptotic cells. SR proteins are 
highly conserved autoantigens whose activity is tightly regulated by 
reversible phosphorylation of serine residues by at least eight different 
SR protein kinase kinases (SRPKs), including SRPKl, SRPK2, and 
the scleroderma autoantigen topoisomerase I. In this report, we 
demonstrate that only one of the known SRPKs / SRPKl, is 

associated with the Ul-snRNP autoantigen complex in healthy and apoptotic 
cells. SRPKl is activated early during apoptosis, followed by 
caspase-mediated proteolytic inactivation at later time points. 
SRPKs are cleaved in vivo after multiple apoptotic stimuli, and 
cleavage can be inhibited by overexpression of bcl-2 and bcl-x{L), and by 
exposure to soluble peptide easpase inhibitors. Incubation of 
recombinant caspases with in vitro-translated SRPKs 

demonstrates that SRPKl and SRPK2 are in vitro substrates for easpases-8 
and -9, respectively. In contrast, topoisomerase I is cleaved by 
downstream caspases (-3 and -6) . Since each of these SRPKs sits 
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at a distinct checkpoint in the caspase cascade, SRPKs may serve 
an important role in signaling pathways governing apoptosis, alternative 
mRNA splicing, SR protein trafficking, RNA stability, and possibly the 
generation of autoantibodies directed against splicing factors. 
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Mediation of the localization of splicing factors in 
vitro by serine/arginine protein kinase 
Lin, Wen; Liu, Zhao; Wang, Huanyou; Fu, Xiangdong 
Tongji Medical College, Huazhong University of Science 
and Technology, Wuhan, 430022, Peop. Rep. China 
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11 (2) , 199-201, 240 
CODEN: ZZXZFZ; ISSN: 1004-1850 
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Journal 

Chinese 

Provide evidence that the serine/arginine protein kinase (SRPK) 
family members mediate the localization of splicing factors in the 
nucleus. The localizations of both SRPKl and SRPK2 were determined by 
peptide 

tagging or fusing to green fluorescent protein (GFP) , and the effect of 
the e3q>ression of these kinases on the localization of 

endogenous splicing factors was examined The results showed that both of 
these kinases were found in the nucleus and in the cytoplasm, and it was 
likely that the endogenous kinases were present in both cellular 
compartments. The splicing factors were concentrated in nuclear speckles 
untransf ected cells, but diffusely localized in cells expressing 
SRPKl and SRPK2 . The results indicated that SRPK family of 
kinases appears to specifically mediate the redistribution of splicing 
factors in nucleus. 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE: 



PUBLISHER: 
DOCUMENT TYPE 

LANGUAGE : 
AB 



L8 ANSWER 10 OF 19 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



DUPLICATE 4 



AUTHOR: 



CORPORATE SOURCE: 



AB 



MEDLINE on STN 
2001636611 MEDLINE 
PubMed ID: 11509566 

Cloning and characterization of an alternatively 
spliced form of SR protein kinase 1 that interacts 
specifically with scaffold attachment factor-B. 
Nikolakaki E; Kohen R; Hartmann A M; Stamm S; Georgatsou E; 
Giannakouros T 

Laboratory of Biochemistry, School of Chemistry, The 
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200112 

Entered STN: 20011107 
Last Updated on STN: 20030105 
Entered Medline: 20011207 
Serine/arginine protein kinases have been conserved throughout evolution 
and are thought to play important roles in the regulation of mRNA 
processing, nuclear import, germline development, polyamine transport, and 
ion homeostasis. Human SRPKl, which was first identified as a kinase 
specific for the SR family of splicing factors, is located on chromosome 
6p21.2-p21.3. We report here the cloning and characterization 
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of SRPKla, which is encoded by an alternatively processed transcript 
derived from the SRPKl gene. SRPKla contains an insertion of 171 amino 
acids at its NH (2) -terminal domain and is similar to SRPKl in siibstrate 
specificity and subcellular localization. Moreover, both isoforms can 
induce alternative splicing of human tau exon 10 in transfected cells. 
Using the yeast two-hybrid assay, we found that the extended 
NH (2) -terminal domain of SRPKla interacts with Scaffold Attachment 
Factor-B, a nuclear scaffold-associated protein. Confirmation of this 
interaction was provided by in vitro binding assays, as well as by 
co-immunoprecipitation from 293T cells doubly transfected with SRPKla and 
SAF-B. Our studies suggest that different SRPK family members 
are uniquely regulated and targeted and thus the multiple SRPK 
kinases present in higher eukaryotes may perform specialized and 
dif ferentiable functions. 
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Sequencing and analysis of serine/arginine 
protein-specific kinase 

Lin, Wen; Hu, Wensheng; Wang, Huanyou; Fu, Xiangdong 
Department of Pediatrics, Xiehe Hospital, Tongji 
Medical College, Huazhong University of Science and 
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Journal 
Chinese 

Serine/arginine protein-specific kinase (SRPK2) was cloned to 
prepare probes. All 8 SRPKl-related EST cDNA clones were 
sequenced by using Erasera-Base. DNA probes derived from one 
clone- were used to screen a human fetal brain cDNA library in the 
Lamda ZAP II vector. A longest clone, 3.744 kb, was sequenced 
in both strands. The results showed that SRPK2 displayed 77% identity and 
90% similarity to SRPKl over their entire kinase domains. In addition, 

contained a stretch of proline-rich sequence at the N-terminus. The 
results showed that SRPK2 might be a new SRPK family member with 
its sequence similar to SRPKl, suggesting both SRPK2 and SRPKl might have 
similar enzymic activity and substrate specificity. The N- terminal 
proline-rich motif might function as a targeting signal to interact with 
substrates and (or) regulators. 
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The structure of Skylp reveals a novel mechanism for 
constitutive activity. 

Comment in: Nat Struct Biol. 2001 Feb; 8 (2) : 104-6 . PubMed 
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AB Skylp is the only member of the SR protein kinase (SRPK) family 
in Saccharomyces cerevisiae. SRPKs are constitut ively active 
kinases that display remarkable siibstrate specificity and have been 
implicated in RNA processing. Here we present the three-dimensional 
structure of a fully active truncated Skylp. Analysis of the structure 
and structure-based functional studies reveal that the C-terminal tail, an 
unusual Glu residue located in the P+1 loop, and a unique mechanism for 
the positioning of helix alpha C act together to render Skylp 
constitutively active. We have modeled a siibstrate peptide bound to 
Skylp. The modeled complex combined with mutagenesis studies illustrate 
the molecular basis for substrate recognition by this kinase and suggest a 
mechanism by which SRPKs catalyze a sequential phosphorylation 
reaction of the consecutive RS dipeptide repeats characteristic of 
mammalian SRPK substrates. 
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AB Mammalian serine and arginine-rich (SR) proteins play important roles in 

both constitutive and regulated splicing, and SR protein-specific kinases 

(SRPKs) are conserved from humans to yeast. Here, we 

demonstrate a novel function of the single conserved SR protein kinase 
Skylp in nuclear import in budding yeast. The yeast SR-like protein Npl3p 
is known to enter the nucleus through a composite nuclear localization 
signal (NLS) consisting of a repetitive arginine- glycine-glycine (RGG) 
motif and a nonrepetitive sequence. We found that the latter is the site 
for phosphorylation by Skylp and that this phosphorylation regulates 
nuclear import of Npl3p by modulating the interaction of the RGG motif 
with its nuclear import receptor MtrlOp. The RGG motif is also methylated 
on arginine residues, but methylation does not affect the Npl3p-Mtrl0p 
interaction in vitro. Remarkably, arginine methylation interferes with 
Skylp-mediated phosphorylation, thereby indirectly influencing the 
Npl3p-Mtrl0p interaction in vivo and negatively regulating nuclear import 
of Npl3p. These results suggest that nuclear import of Npl3p is 
coordinately influenced by methylation and phosphorylation in budding 
yeast, which may represent conserved components in the dynamic regulation 
of RNA processing in higher eukaryotic cells. 
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SR-protein kinases (SRPKs) and their substrates, 

serine/arginine-rich pre-mRNA splicing factors, are key components of 
splicing machinery and are well conserved across phyla. Despite extensive 
biochemical investigation, the physiological functions of SRPKs 
remain unclear. In the present study, cDNAs for SPK-1, a C. elegans 
SRPK homologue, and CeSF2, an SPK-1 substrate, were cloned 

SPK-1 binds directly to and phosphorylates the RS domain of CeSF2 in 
vitro. Both spk-1 and CeSF2 are predominantly expressed in 
germlines. RNA interference (RNAi) experiments revealed that spk-1 and 
CeSF2 play an essential role at the embryonic stage of C. elegans. 
Furthermore, RNAi studies demonstrated that spk-1 is required for germline 
development in C. elegans. We provide evidence that RNAi, achieved by the 
soaking of LI larvae, is beneficial in the study of gene function in 
post -embryonic germline development. 
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Tokyo Medical and Dental University, 1-5-45 
Yushima, Bunkyo-ku, Tokyo 113, Japan. 
CA13106 (NCI) 

Journal of biological chemistry, (1999 Apr 16) 274 (16) 
11125-31. 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 

English 

Priority Journals 
199905 

Entered STN: 19990601 
Last Updated on STN: 20020420 
Entered Medline': 19990517 
Serine/arginine-rich (SR) proteins play an important role in constitutive 
and alternative pre-mRNA splicing. The C-terminal arginine-serine domain 
of these proteins, such as SF2/ASF, mediates protein-protein interactions 
and is phosphorylated in vivo. Using glutathione S- transferase 
(GST) -SF2/ASF-af f inity chromatography, the SF2/ASF kinase activity was 
co-purified from HeLa cells with a 95-kDa protein, which was recognized by 
an anti-SR protein kinase (SRPK) 1 monoclonal antibody. 
Recombinant SRPKl and SRPK2 bound to and phosphorylated 

GST-SF2/ASF in vitro. Phosphopeptide mapping showed that identical sites 



were phosphorylated in the pull -down kinase reaction with HeLa extracts 

and by recombinant SRPKs. Epitope -tagged SF2/ASF 

transiently expressed in C0S7 cells co-immiinoprecipitated with 

SRPKs. Deletion analysis mapped the phosphorylation sites to a 

region containing an (Arg-Ser) 8 repeat beginning at residue 204, and 

far-Western analysis showed that the region is required for binding of 

SRPKs to SF2/ASF. Further binding studies showed that 

SRPKs bound unphosphorylated SF2/ASF but did not bind 

phosphorylated SF2/ASF. Expression of an SRPK2 kinase-inactive 

mutant caused accumulation of SF2/ASF in the cytoplasm. These results 

suggest that the formation of complexes between SF2/ASF and SRPKs 

, which is influenced by the phosphorylation state of SF2/ASF, may have 

regulatory roles in the assembly and localization of this splicing factor. 
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AB SR protein kinases (SRPKs) and their substrates, the SR family 

of serine/'arginine-rich pre-mRNA splicing factors, appear to be key 
regulators of alternative splicing. Although SR proteins have been well 
characterized through biochemical experiments in metazoans, their 
functions in vivo are unclear. Because of the strict splice site 
consensus and near absence of alternative splicing in Saccharomyces 
cerevisiae, it had been thought that budding yeast would lack an 
SRPK and its substrates. Here, we present structural, 

biochemical, and cell -biological evidence that directly demonstrates an SR 

protein kinase, Skylp, as well as a number of SRPK siabst rates in 

S. cerevisiae. One of these substrates is Npl3p, an SR-like protein 

involved in mRNA export. . This finding raises the provocative possibility 

that Skylp, and by extension metazoan SRPKs, regulates mRNA 

export or the nucleocytoplasmic shuttling of RS domain proteins. The 

unexpected discovery of an SR protein kinase in budding yeast provides a 

foundation for genetic dissection of the biological functions of SR 

proteins and their kinases. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The serine- and arginine-rich (SR) splicing factors play an important 
role in both constitutive and alternative pre-mRNA splicing, and the 
fvmctions of these splicing factors are regulated by phosphorylation. We 
have previously characterized SRPKl (SFRSKl) and SRPK2 (SFRSK2) , which are 
highly specific protein kinases for the SR family of splicing factors. 
Here we report the chromosomal localization of the mouse and human genes 
for both kinases. SRPKl probes detected two loci that were mapped to mouse 
Chromosomes 17 and X using The Jackson Laboratory interspecific backcross 
DNA panel, and SRPK2 probes identified a single locus on mouse Chromosome 
5. Using a somatic cell hybrid mapping panel and by fluorescence in situ 
hybridization, SRPKl and SRPK2 were respectively mapped to human 
chromosomes 6p21.2-p21.3 (a region of conserved synteny to mouse 
Chromosome 17) and 7q22-q31.1 (a region of conserved synteny to mouse 
Chromosome 5) . In addition, we also found multiple SRPK-related 
sequences on other human chromosomes, one of which appears to correspond 
to a SRPK2 pseudogene on human chromosome 8. (C) 1999 Academic Press. 
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Reversible phosphorylation plays an important role in pre-mRNA splicing in 
mammalian cells. Two kinases, SR protein-specific kinase (SRPKl) and 
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Clk/Sty, have been shown to phosphorylate the SR family of splicing 
factors. We report here the cloning and characterization of 
SRPK2, which is highly related to SRPKl in sequence, kinase activity, and 
substrate specificity. Random peptide selection for preferred 
phosphorylation sites revealed a stringent preference of SRPK2 for SR 
dipeptides, and the consensus derived may be used to predict potential 
phosphorylation sites in candidate arginine and serine-rich (RS) 
domain -containing proteins. Phosphorylation of an SR protein (ASF/SF2) by 
either SRPKl or 2 enhanced its interaction with another RS 
domain-containing protein (Ul 70K) , and overexpression of either kinase 
induced specific redistribution of splicing factors in the nucleus. These 
observations likely reflect the function of the SRPK family of 
kinases in spliceosome assembly and in mediating the trafficking of 
splicing factors in mammalian cells. The biochemical and functional 
similarities between SRPKl and 2, however, are in contrast to their 
differences in expression. SRPKl is highly expressed 
in pancreas, whereas SRPK2 is highly expressed in brain, 
although both are coexpressed in other human tissues and in many 
experimental cell lines. Interestingly, SRPK2 also contains a 
proline-rich sequence at its NH2 . terminus, and a recent study showed that 
this NH2 -terminal sequence has the capacity to interact with a WW domain 
protein in vitro. Together, our studies suggest that different 
SRPK family members may be uniquely regulated and targeted, 
thereby contributing to splicing regulation in different tissues, during 
development, or in response to signaling. 
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AB SR-protein-specif ic kinase 1 (SRPKl) is first identified as a specific 
kinase for SR splicing factors. By RT-PCR of a conserved kinase domain, 
novel SR-protein-specif ic kinase clones were isolated from mouse 
brain. The cloned cDNAs encode a 106 kDa protein (648 amino 
acids, 92% identical to human SRPKl) and a 120 kDa protein (681 amino 
acids, 58% identical to human SRPKl) . Therefore, they were designated 
mSRPKl and mSRPK2, respectively. Northern blotting revealed the 
ubiquitous expression of mSRPKl in all tissues examined and the 
tissue-specific expression of mSRPK2 in testis, lung, and brain. 
Both kinases phosphorylated SF2/ASF, a member of SR proteins in vitro and 
the phosphopeptide mappings were identical, indicating that these kinases 
phosphorylate the same site of SF2/ASF. Overexpression of mSRPK2 caused 
disassembly of cotransf ected SF2/ASF and endogenous SC35. Our results 
indicate that SRPK family members may regulate the disassembly 
of the SR proteins in a tissue-specific manner. 
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AB SR protein kinases (SRPKs) regulate the temporal and 

cell-specific selection of alternative splice sites. These enzymes are 
highly unique members of the protein kinase family. SRPKs 
contain a large domain insert (approximately 200 residues) within the 
kinase core, do not require phosphorylation for regulation, have an 
extended helix insert near the nucleotide pocket, and possess unusual 
substrate specificity determinants. The yeast SRPK, Skylp, 
rapidly phosphorylates its natural substrate Npl3 but binds ATP with a 
high K(m) , suggesting that some of these distinctive structural features 
may be correlated with nucleotide binding [Aubol et al . (2002) 
Biochemistry 41, 10002-10009] . To address this issue, the nucleotide 
binding properties of Skylp were studied using fluorescence spectroscopy. 
The affinities of several nucleotides (ATP, ADP, AMP, adenosine, and 
AMPPNP) to Skylp and the prototype kinase, cAMP -dependent protein kinase, 
were compared in the absence and presence of the metal activator, Mg(2+), 
using a fluorescence-based displacement assay. The data indicate that 
Skylp, unlike cAMP- dependent protein kinase, potently destabilizes the 
gamma phosphate of ATP. This novel finding suggests that rapid phosphoryl 
transfer may be facilitated by unique mechanisms in both protein kinases. 
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A novel SR protein-specific kinase (SRPK) 

from the SRPK family was identified for the first time in a 
protozoan organism. The primary structure of the protein, named TcSRPK, 
presents a significant degree of identity with other metazoan members of 
the family. In vitro phosphorylation experiments showed that TcSRPK has 
the same substrate specificity relative to other SRPKs . TcSRPK 
was able to generate a mAbl04 -recognized phosphoepitope, a SRPK 
landmark. Expression of TcSRPK in different Schizosaccharomyces 
pombe strains lead to conserved phenotypes, indicating that TcSRPK is a 
functional homologue of metazoan SRPKs. In functional 
alternative splicing assays in vivo in HeLa cells, TcSRPK enhanced SR 
protein -dependent inclusion of the EDI exon of the fibronectin minigene. 
When tested in vitro, it inhibited splicing either on nuclear extracts or 
on splicing-def icient SlOO extracts complemented with ASF/SF2. This 
inhibition was similar to that observed with huinan SRPKl. This 
work constitutes the first report of a member of this family of proteins 
and the existence of an SR-network in a protozoan organism. The 
implications in the origins and control of splicing are discussed. 
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AB Using human autoimmune sera as molecular probes, we previously 

described the association of phosphorylated serine/arginine splicing 
factors (SR splicing factors) with the Ul-small nuclear ribonucleoprotein 
(Ul-snRNP) and U3-small nucleolar RNP (snoRNP) in apoptotic cells. SR 
proteins are highly conserved autoantigens whose activity is tightly 
regulated by reversible phosphorylation of serine residues by at least 
eight different SR protein kinase kinases ( 

SRPKs) , including SRPKl, SRPK2, and the scleroderma autoantigen 
topoisomerase I. In this report, we demonstrate that only one of the 
known SRPKs, SRPKl, is associated with the Ul-snRNP autoantigen 
complex in healthy and apoptotic cells. SRPKl is activated early during 
apoptosis, followed by caspase-mediated proteolytic inactivation at later 
time points. SRPKs are cleaved in vivo after multiple apoptotic 
stimuli, and cleavage can be inhibited by overexpression of bcl-2 and 
bcl-x(L), and by exposure to soluble peptide caspase inhibitors. 
Incubation of recombinant caspases with in vitro- translated 
SRPKs demonstrates that SRPKl and SRPK2 are ■ in vitro substrates 
for caspases-8 and -9, respectively. In contrast, topoisomerase I is 
cleaved by downstream caspases (-3 and -6) . Since each of these 
SRPKs sits at a distinct checkpoint in the caspase cascade, 
SRPKs may serve an important role in signaling pathways governing 
apoptosis, alternative mRNA splicing, SR protein trafficking, RNA 
stability, and possibly the generation of autoantibodies directed against 
splicing factors. 
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AB Phosphorylation of hepatitis B virus (HBV) core protein has recently been 
shown to be a prerequisite for pregenomic RNA encapsidation into viral 
capsids, but the host cell kinases mediating this essential step of the 
HBV replication cycle have not been identified. We detected two kinases 
of 95 and 115 kDa in HuH-7 total cell lysates which interacted 
specifically with the HBV core protein and phosphorylated its 
arginine-rich C-terminal domain. The 95-kDa kinase was purified and 
characterized as SR protein-specific kinase 1 (SRPKl) 

by mass spectrometry. Based on this finding, the 115-kDa kinase could be 
identified as the related kinase SRPK2 by immunoblot analysis. In vitro. 



both SRPKs phosphorylated HBV core protein on the same serine 
residues which are found to be phosphorylated in vivo. Moreover, the 
major cellular HBV core kinase activity detected in the total cell lysate 
showed biochemical properties identical to those of SRPKl and SRPK2, as 
examined by measuring binding to a panel of chromatography media. We also 
clearly demonstrate that neither the cycl in-dependent kinases Cdc2 and 
Cdk2 nor protein kinase C, previously implicated in HBV core protein 
phosphorylation, can account for the HBV core protein kinase activity. We 
conclude that both SRPKl and SRPK2 are most likely the cellular protein 
kinases mediating HBV core protein phosphorylation during viral infection 
and therefore represent important host cell targets for therapeutic 
intervention in HBV infection. 
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AB Serine/arginine protein kinases have been conserved throughout evolution 
and are thought to play important roles in the regulation of mRNA 
processing, nuclear import, germline development, polyamine transport, and 
ion homeostasis. Human SRPKl, which was first identified as a 
kinase specific for the SR family of splicing factors, is located on 
chromosome 6p21.2-p21,3. We report here the cloning and 

characterization of SRPKla, which is encoded by an alternatively processed 
transcript derived from the SRPKl gene. SRPKla contains an insertion of 
171 amino acids at its NH (2) -terminal domain and is similar to SRPKl in 
substrate specificity and subcellular localization. Moreover, both 
isoforms can induce alternative splicing of human tau exon 10 in 
transfected cells. Using the yeast two-hybrid assay, we found that the 
extended NH (2) -terminal domain of SRPKla interacts with Scaffold 
Attachment Factor-B, a nuclear scaffold-associated protein. Confirmation 
of this interaction was provided by in vitro binding assays, as well as by 
co-immunoprecipitation from 293T cells doubly transfected with SRPKla and 
SAF-B. Our studies suggest that different SRPK family members 
are uniquely regulated and targeted and thus the multiple SRPK 
kinases present in higher eukaryotes may perform specialized and 
dif ferentiable functions. 
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Skylp is the only member of the SR protein kinase (SRPK) family 
in Saccharomyces cerevisiae. SRPKs are constitut ively active 
kinases that display remarkable substrate specificity and have been 
implicated in RNA processing. Here we present the three-dimensional 
structure of a fully active truncated Skylp. Analysis of the structure 
and structure-based functional studies reveal that the C-terminal tail, an 
unusual Glu residue located in the P+1 loop, and a unique mechanism for 
the positioning of helix alpha C act together to render Skylp 
constitut ively active. We have modeled a substrate peptide bound to 
Skylp. The modeled complex combined with mutagenesis studies illustrate 
the molecular basis for substrate recognition by this kinase and suggest a 
mechanism by which SRPKs catalyze a sequential phosphorylation 
reaction of the consecutive RS dipeptide repeats characteristic of 
mammalian SRPK substrates. 
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SR-protein kinases (SRPKs) and their substrates, 
serine/arginine-rich pre-mRNA splicing factors, are key 
splicing machinery and are well conserved across phyla, 
biochemical investigation, the physiological functions of SRPKs 
remain unclear. In the present study, cDNAs for SPK-1, a C. elegans 
SRPK homologue, and CeSF2, an SPK-1 substrate, wjere cloned 

SPK-1 binds directly to and phosphorylates the RS domain of CeSF2 in 
vitro. Both spk-1 and CeSF2 are predominantly expressed in 
germlines. RNA interference (RNAi) experiments revealed that spk-1 and 
CeSF2 play an essential role at the embryonic stage of C. elegans. • 



components of 
Despite extensive 



Furthermore, RNAi studies demonstrated that spk-1 is required for germline 
development in C. elegans. We provide evidence that RNAi, achieved by the 
soaking of LI larvae, is beneficial in the study of gene function in 
post -embryonic germline development. 
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Mammalian serine and arginine-rich (SR) proteins play important roles in 
both constitutive and regulated splicing, and SR 
protein-specific kinases (SRPKs) are conserved from 
humans to yeast. Here, we demonstrate a novel function of the 
single conserved SR protein kinase Skylp in nuclear 

import in budding yeast. The yeast SR-like protein Npl3p is known to 
enter the nucleus through a composite nuclear localization signal (NLS) 
consisting of a repetitive arginine- glycine-glycine (RGG) motif and a 
nonrepetitive sequence. We found that the latter is the site for 
phosphorylation by Skylp and that this phosphorylation regulates nuclear 
import of Npl3p by modulating the interaction of the RGG motif with its 
nuclear import receptor MtrlOp. The RGG motif is also methylated on 
arginine residues, but methylation does not affect the Npl3p-Mtrl0p 
interaction in vitro. Remarkably, arginine methylation interferes with 
Skylp-mediated phosphorylation, thereby indirectly influencing the 
Npl3p-Mtrl0p interaction in vivo and negatively regulating nuclear import 
of Npl3p. These results suggest that nuclear import of Npl3p is 
cbordinately influenced by methylation and phosphorylation in budding 
yeast, which may represent conserved components in the dynamic regulation 
of RNA processing in higher eukaryotic cells. 
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AB SR protein kinases (SRPKs) and their substrates, the SR family 

. of serine/arginine-rich pre-mRNA splicing factors, appear to be key 
regulators of alternative splicing. Although SR proteins have been well 
characterized through biochemical experiments in metazoans, their 
functions in vivo are unclear. Because of the strict splice site 
consensus and near absence of alternative splicing in Saccharomyces 
cerevisiae, it had been thought that budding yeast would lack an 
SRPK and its substrates. Here, we present strnjctural, 

biochemical, and cell-biological evidence that directly demonstrates an SR 

protein kinase, Skylp, as well as a number of SRPK substrates in 

S. cerevisiae. One of these sxibstrates is Npl3p, an SR-like protein 

involved in mRNA export. This finding raises the provocative possibility 

that Skylp, and by extension metazoan SRPKs, regulates mRNA 

export or the nucleocytoplasmic shuttling of RS domain proteins. The 

unexpected discovery of an SR protein kinase in budding yeast provides a 

foundation for genetic dissection of the biological functions of SR 

proteins and their kinases. 
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AB Serine/arginine-rich (SR) proteins play an important role in constitutive 
and alternative pre-mRNA splicing. The C-terminal arginine-serine domain 
of these proteins, such as SF2/ASF, mediates protein-protein interactions 
and is phosphorylated in vivo. Using glutathione S-transf erase 
(GST) -SF2/ASF-af f inity chromatography, the SF2/ASF kinase activity was 
co-purified from HeLa cells with a 95-kDa protein, which was recognized by 
an anti-SR protein kinase (SRPK) 1 

monoclonal antibody. Recombinant SRPKl and SRPK2 bound to and 
phosphorylated GST-SF2/ASF in vitro. Phosphopeptide mapping showed that 
identical sites were phosphorylated in the pull -down kinase reaction with 
HeLa extracts and by recombinant SRPKs. 

Epitope -tagged SF2/ASF transiently expressed in C0S7 cells 
co-immunoprecipitated with SRPKs. Deletion analysis mapped the 
phosphorylation sites to a region containing an (Arg-Ser)8 repeat 
beginning at residue 204, and far-Western analysis showed that the region 
is required for binding of SRPKs to SF2/ASF. Further binding 



studies showed that SRPKs boiind iinphosphorylated SF2/ASF but did 

not bind phosphorylated SF2/ASF. Expression of an SRPK2 

kinase-inactive mutant caused accumulation of SF2/ASF in the cytoplasm. 

These results suggest that the formation of complexes between SF2/ASF and 

SRPKs, which is influenced by the phosphorylation state of 

SF2/ASF, may have regulatory roles in the assembly and localization of 

this splicing factor. 
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AB Reversible phosphorylation plays an important role in pre-mRNA splicing in 
mammalian cells. Two kinases, SR protein-specific 
kinase (SRPKl) and Clk/Sty, have been shown to phosphorylate the 
SR family of splicing factors. We report here the cloning and 
characterization of SRPK2, which is highly related to SRPKl in sequence, 
kinase activity, and substrate specificity. Random peptide selection for 
preferred phosphorylation sites revealed a stringent preference of SRPK2 
for SR dipeptides, and the consensus derived may be used to predict 
potential phosphorylation sites in candidate arginine and serine-rich (RS) 
domain- containing proteins. Phosphorylation of an SR protein (ASF/SF2) by 
either SRPKl or 2 enhanced its interaction with another RS 
domain-containing protein (Ul 70K) , and overexpression of either kinase 
induced specific redistribution of splicing factors in the nucleus. These 
observations likely reflect the function of the SRPK family of 
kinases in spliceosome assembly and in mediating the trafficking of 
splicing factors in mammalian cells. The biochemical and functional 
similarities between SRPKl and 2, however, are in contrast to their 
differences in expression. SRPKl is highly expressed 
in pancreas, whereas SRPK2 is highly expressed in brain, 
although both are coexpressed in other human tissues and in many 
experimental cell lines. Interestingly, SRPK2 also contains a 
proline-rich sequence at its NH2 terminus, and a recent study showed that 
this NH2 -terminal sequence has the capacity to interact with a WW domain 
protein in vitro. Together, our studies suggest that different 
SRPK family members may be uniquely regulated and targeted, 
thereby contributing to splicing regulation in different tissues, during 
development, or in response to signaling. 
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AB SR-protein-specif ic kinase 1 (SRPKl) is first 

identified as a specific kinase for SR splicing factors. By RT-PCR of a 

conserved kinase domain, novel SR-protein-specif ic 

kinase clones were isolated from mouse brain. The 

cloned cDNAs encode a 106 kDa protein (648 amino acids, 92% 

identical to hximan SRPKl) and a 120 kDa protein (681 amino 

acids, 58% identical to human SRPKl) . Therefore, they were 

designated mSRPKl and mSRPK2, respectively. Northern blotting revealed 

the ubiquitous expression of mSRPKl in all tissues examined and 

the tissue-specific expression of mSRPK2 in testis, lung, and 

brain. Both kinases phosphorylated SF2/ASF, a member of SR proteins in 

vitro and the phosphopeptide mappings were identical, indicating that 

these kinases phosphorylate the same site of SF2/ASF, Overexpression of 

mSRPK2 caused disassembly of cotransf ected SF2/ASF and endogenous SC35. 

Our results indicate that SRPK family members may regulate the 

disassembly of the SR proteins in a tissue-specific manner. 
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ICP27 interacts with SRPKl to mediate HSV splicing 
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Infection with some viruses can alter cellular mRNA processing to favor 
viral gene expression. We present evidence that herpes simplex 
virus 1 (HSV-1) protein ICP27, which contributes to host shut-off by 
inhibiting pre-mRNA splicing, interacts with essential splicing factors 
termed SR proteins and affects their phosphorylation. During HSV-1 
infection, phosphorylation of several SR proteins was reduced and this 
correlated with a subnuclear redistribution. Exogenous SR proteins 
restored splicing in ICP27-inhibited nuclear extracts and SR proteins 
isolated from HSV-l-inf ected cells activated splicing in uninfected SlOO 
extracts, indicating that inhibition occurs by a reversible mechanism. 
Spliceosome assembly was blocked at the pre-spliceosomal complex A stage. 
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Furthermore, we show that ICP27 interacts with SRPKl and relocalizes it to 
the nucleus; moreover, SRPKl activity was altered in the presence of ICP27 
in vitro. We propose that ICP27 modifies SRPKl activity resulting in 
hypophosphorylation of SR proteins impairing their ability to function in 

spliceosome assembly. 
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AB DERWENT ABSTRACT: 

NOVELTY - Identifying (Ml) candidate p53 pathway -modulating agent 
comprises screening for agents that modulate the activity of 
serine/arginine protein-specific kinase, is new. 

DETAILED DESCRIPTION - (Ml) further comprises: (a) providing an 
assay system comprising a purified serine/arginine protein-specific 
kinase (SRPK) polypeptide or nucleic acid or its functionally 
active fragment or derivative; (b) contacting the assay system with a 
test agent under conditions, where but for the presence of the test 
agent, the system provides a reference activity; and (c) detecting a test 
agent -biased activity of the assay system, where a difference between the 
test agent-biased activity and the reference activity identifies the test 
agent as a candidate p53 pathway-modulating agent. INDEPENDENT CLAIMS are 
also included for the following: (1) modulating a p53 pathway of a cell 
comprises contacting a cell defective in p53 fianction with a candidate 
modulator that specifically binds to a SRPK polypeptide 
comprising any one of 7 fully defined sequences of 338-1017 amino acids 
given in the specification, where p53 function is restored; (2) 
modulating p53 pathway in a mammalian cell comprises contacting the cell 
with an agent that specifically binds to a SRPK polypeptide or 
nucleic acid; and (3) diagnosing a disease in a patient comprises 
obtaining a biological sample from the patient, contacting the sample 
with a probe for SRPK expression, comparing the 

results with a control, and determining whether it indicates a likelihood 
of a disease. 

BIOTECHNOLOGY - Preferred Method: Identifying a candidate p53 
pathway-modulating agent, where the assay system comprises cultured cells 
that express the serine/arginine protein-specific kinase ( 
SRPK) polypeptide. The cultured cells additionally have defective 
p53 f\inction. The assay system is selected from the group of an apoptosis 
assay system, a cell proliferation assay system, an angiogenesis assay 
system, or a hypoxic induction assay system. The assay system includes: 
(a) a screening assay comprising a SRPK polypeptide and the 
candidate test agent is a small molecule modulator, where the assay is 
preferably a kinase assay; (b) a binding assay comprising a SRPK 
polypeptide and the candidate test agent is an antibody; or (c) an 
expression assay comprising a SRPK nucleic acid and the 
candidate test agent is a nucleic acid modulator, which is an antisense 
oligomer or a phosphothioate morpholino oligomer (PMO) . (Ml) further 

i 



comprises administering the identified candidate p53 pathway-modulating 
agent to a model system comprising cells defective in p53 function, and 
detecting a phenotypic change in the model system that indicates that the 
p53 function is restored. The model system is a mouse model system with 
defective p53 fiinction and additionally comprises: (a) providing a 
secondary assay system comprising cultured cells or a non-human animal 
expressing SRPK; (b) contacting the secondary assay 

system with the test agent, or an agent derived from it under conditions, 
where but for the presence of the test agent or the agent derived from 
it, the system provides a reference activity; and (c) detecting an 
agent-biased activity of the second assay system, where a difference 
between the agent-biased activity and the reference activity of the 
second assay system confirms the test agent or agent derived from it as a 
candidate p53 pathway-modulating agent, and where the second assay 
detects an agent -biased change in the p53 pathway. The secondary assay 
system comprises cultured cells or a non-human animal, which mis- 
expresses a p53 pathway gene. Modulating a p53 pathway of a cell, 
where the candidate modulator is administered to a vertebrate animal 
pre-determined to have a disease or disorder resulting from a defect in 
p53 function. The candidate modulator is an antibody or a small molecule. 
Modulating p53 pathway in a mammalian cell, where the agent is 
administered to a mammalian animal pre-determined to have a pathology 
associated with the p53 pathway. The agent is a small molecule modulator, 
a nucleic acid modulator, or an antibody. Diagnosing a disease in a 
patient, where the disease is cancer, preferably breast cancer, colon 
cancer, lung cancer, or ovarian cancer, which has greater than 25% 
expression level . 

ACTIVITY - Cytostatic. Test details are described but no results 
given . 

MECHANISM OF ACTION - P53 Agonist; P53 Antagonist. 

USE - Invention provides methods for utilizing p53 modifier genes 
and polypeptides to identify candidate therapeutic agents that can be 
used in the treatment of disorders associated with defective p53 
function. The methods are also useful for modulating p53 pathway in a 
mammalian cell, or for diagnosing or treating a disease associated with 
defective p53 function, e.g. cancers such as breast cancer, colon cancer, 
lung cancer or ovarian cancer. The serine/arginine protein- specific 
kinase (SRPK) polypeptides and nucleic acids are useful for 
identifying and testing agents that modulate SRPK function. The 
animal models are useful for in vivo assays to test the activity of a 
candidate p53 -modulating agent, or to assess the role of SRPK 
in a p53 pathway process such as apoptosis or cell proliferation. 

ADMINISTRATION - Dosage of the antibody is approx. 0.1-10 mg/kg 
bodyweight . 

EXAMPLE - Fluorescently-labeled serine/arginine protein-specific 
kinase (SRPK) peptide/substrate were added to each well of a 
96 -well microtiter plate, along with a test agent in a test buffer. 
Changes in fluorescence polarization, determined by using a Fluorolite 
FPM-2 Fluorescence Polarization Microtiter System, relative to control 
values indicates the test compound is a candidate modifier of 
SRPK activity. (137 pages) 
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TITLE: New SR protein-speci f ic kinase 2 peptides 

and nucleic acid sequences, useful as models for developing 
human therapeutic targets, in identifying therapeutic 
proteins, and in identifying agents that modulate kinase 
activity; 

recombinant enzyme protein production and sense and 
ant i sense use in gene therapy 
AUTHOR: ABU-THREIDEH J; GONG F; KETCHUM K A; DI 

FRANCESCO V; BEASLEY E M 



PATENT ASSIGNEE: ABU-THREIDEH J; GONG F; KETCHUM K A; DI FRANCESCO V; BEASLEY 
E M 

PATENT INFO: US 2002094560 18 Jul 2002 

APPLICATION INFO: US 2001-759359 16 Jan 2001 

PRIORITY INFO: US 2001-759359 16 Jan 2001; US 2001-759359 16 Jan 2001 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: WPI : 2002-681805 [73] 

AB DERWENT ABSTRACT: 

NOVELTY - An isolated human kinase peptide, is new, 

DETAILED DESCRIPTION - An isolated human kinase peptide, 
comprising or consisting of: (a) a fully defined sequence of 699 amino 
acids (I) given in the specification; (b) an allelic variant or an 
ortholog of (I) encoded by a nucleic acid that hybridizes under stringent 
conditions to the opposite strand of a nucleic acid having a sequence of 
3253 (II) or 90541 (III) bp given in the specification; or (c) a fragment 
of (I) comprising at least 10 contiguous amino acids. INDEPENDENT CLAIMS 
are also included for the following: (1) an isolated antibody that 
selectively binds to the peptide; (2) an isolated nucleic acid molecule 
consisting or comprising: (a) a nucleotide sequence encoding (I) ; (b) a 
nucleotide sequence that encodes an allelic variant or ortholog of (I) 
and that hybridizes under stringent conditions to the opposite strand of 
(II) or (III); (c) a nucleotide sequence that encodes a fragment of (I) 
comprising at least 10 contiguous amino acids; (d) a complement of 
(a) -(c); (3) a gene chip comprising the nucleic acid; (4) a transgenic 
non-h\jman animal comprising the nucleic acid; (5) a nucleic 
acid vector comprising the nucleic acid; (6) a host cell containing the 
nucleic acid vector; (7) a method for producing the peptide defined above 
by introducing a nucleotide sequence encoding an amino acid sequence 
defined above into a host cell, and culturing the host cell under 
conditions in which the peptides are expressed from the nucleotide 
sequence; (8) a method for detecting the presence of a nucleic acid 
molecule as defined above, in a sample, by contacting the sample with an 
oligonucleotide that hybridizes to the nucleic acid molecule under 
stringent conditions, and determining whether the oligonucleotide binds 
to the nucleic acid molecule in the sample; (9) a method for identifying 
a modulator of a peptide defined above with an agent, and determining if 
the agent has modulated the function or activity of the peptide; (10) a 
method for identifying an agent that binds to a peptide defined above, by 
contacting the peptide with an agent and assaying the contacted mixture 
to determine whether a complex is formed with the agent bound to the 
peptide; (11) a pharmaceutical composition comprising an agent identified 
by the method of (10) , and a pharmaceutical carrier; (12) a method of 
treating a disease or condition mediated by a human kinase 
protein by administering an agent identified in (10); (13) a method for 
identifying a modulator of the expression of a peptide defined above, by 
contacting the cell expressing the peptide with an agent, and determining 
if the agent has modulated the expression of the peptide; (14) an 
isolated human kinase peptide having an amino acids sequence 
that shares at least 70% homology with (I) ; and (15) an isolated nucleic 
acid molecule encoding a h\aman kinase peptide and sharing at 
least 80% homology with (II) or (III). 

BIOTECHNOLOGY - Preparation: The peptides are isolated from cells by 
standard isolation techniques. Preferred Method: The agent is 
administered to a host cell comprising an expression vector that 
expresses the peptide. Preferred Sequence: The human kinase 
peptide preferably shares at least 90% homology with (I) . The nucleic 
acid encoding the hiunan kinase peptide preferably shares at 
least 90% homology with (II) or (III) . 

USE - The SR protein- specific kinase 2 peptide 
and nucleic acid sequences can be used as models for the development of 
human therapeutic targets, aid in the identification of 
therapeutic proteins, and as targets for the development of human 



therapeutic agents that modulate kinase activity in cells and tissues 
that express the kinase. These may further be used as query sequences to 
perform a search against sequence databases to identify other family 
members or related sequences. The peptides can also be used to raise 
antibodies or to elicit another immune response, as markers for tissues 
in which the corresponding protein is preferentially expressed, to 
identify the binding partner/ ligand to develop a system to identify 
inhibitors of the binding interaction, and in pharmacogenomic analysis. 
The nucleic acids are useful as probes or primers, for expressing 
antigenic portions of the proteins, for constructing vectors, host cells 
or transgenic animals expressing the nucleic acids and peptide, for 
monitoring the effectiveness of modulating compounds on the expression or 
activity of the kinase gene in clinical trials or in treatment regimen, 
and as antisense constructs to control kinase gene expression. 
EXAMPLE - No example given. (56 pages) 
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cytomegalovirus infection, comprises contacting test compound 
with cellular kinase and detecting change in cellular kinase 
activity; 

enzyme inhibition, differential display method and DNA 
array for disease therapy. and drug screening 

AUTHOR: SCHUBART D; HABENBERGER P; STEIN-GERLACH M; BEVEC D 

PATENT ASSIGNEE: AXXIMA PHARM AG 

PATENT INFO: EP 1201765 2 May 2002 

APPLICATION INFO: EP 2000-124604 16 Oct 2000 

PRIORITY INFO: US 2000-240750 16 Oct 2000 

DOCUMENT TYPE: Patent 

LANGUAGE: English 

OTHER SOURCE: WPI : 2002-373930 [41] 

AB , DERWENT ABSTRACT: 

NOVELTY - Identifying compounds (A) for treating and/or preventing 
cytomegalovirus (CMV) infection and/or related diseases comprising 
contacting a test compound with at least one of the cellular kinases- 
RICK, RIP, Nek- Interacting kinase, MKK3 and SRPK-2 (undefined) 
and detecting any change in kinase activity, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: (1) detecting CMV infection and/or related diseases by 
detecting activity of any of the specified kinases in a patient sample, 
cells or cell lysates; (2) mono- or poly-clonal antibodies (Ab) 
that bind to any of the specified kinases; (3) preventing and/or treating 
CMV infection or related diseases, or for regulating production of CMV in 
an individual or cells, by administering an inhibitor or activator of any 
of the specified kinases; (4) oligonucleotides (ON) that bind to RNA or 
DNA encoding any of the specified kinases; (5) regulating 
expression of any of the specified kinases by administering to an 
individual, or cells, an inhibitor or activator of transcription of the 
relevant DNA or translation of the relevant RNA; (6) solid support for 
detecting CMV infection in an individual or cell comprising at least one 
immobilized ON able to detect activity of any of the specified kinases; 
and (7) solid support for screening (A) comprising one or more 
immobilized ON that encode any of the specified kinases or these kinases 
themselves . 

BIOTECHNOLOGY - Preparation: Differential display methods, using a 
microarray of more than 1100 signal -transduction cDNAs, was used to 
compare RNA expression profiles in CMV infected and 

non-infected foreskin fibroblasts, to identify the specified kinases as 
being upregulated in infected cells. The significance of these kinases 
was confirmed from the much reduced replication of CMV in cells that 
express a mutant form of RICK or RIP. Preferred Method: In the 
array used to determine mRNA expression, preferred immobilized 



cDNA oligonucleotides contain 914-2501; 1421-2617; 231-3077; 341-2030 or 
1238-2790 base pairs, respectively, regions of RICK, RIP, NIK, MKK3 or 
SRPK-2. Alternatively, determination is at the protein level, 
e.g. by Western blotting or radioimmunoassay. 

ACTIVITY - Virucide. RICK was transiently overexpressed, as a fusion 
with a hemagglutinin (HA) tag, in human embryonic kidney 293 cells, then 
immunoprecipitated (ant i -HA antibody and protein A-Sepharose) . The beads 
were washed, then tested for kinase activity by incubation in a mixture 
containing gamma (33 P) -adenosine triphosphate and various concentrations 
of 8 -methyl -6 -phenyl -2- (pyridin-4-ylamino) -8H-pyrido (2 , 3-d) pyrimidin-7- 
one (Aa) . After 30 minutes at 30 degrees C, reaction was stopped and 
phosphorylation determined by electrophoresis and autoradiography. (Aa) 
has an inhibitory concentration (IC)50 for inhibition of RICK of 500 nM 
and for inhibition of CMV of 1.4 micro M. 

MECHANISM OF ACTION - Modulation of cellular kinases that are 
specifically upregulated during CMV infection. 

USE - (A) are used to treat and/or prevent CMV infections and 
related diseases. Oligonucleotides that can detect the specified kinases 
can also be used for diagnosis of infection. 

ADMINISTRATION - (A) are administered by inhalation or injection, 
orally etc. No doses are suggested.. (49 pages) 
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in mouse and human chromosomes 

AUTHOR: Wang H Y; Arden K C; Bermingham J R; Viars C S; Lin W; 

Boyer AD; Fu X D (Reprint) 

CORPORATE SOURCE: UNIV CALIF SAN DIEGO, DIV CELLULAR & MOL MED, 9500 OILMAN 
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DEPT PATHOL, LA JOLLA, CA 92093; TONGJI MED UNIV, DEPT 
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COUNTRY OF AUTHOR: USA; PEOPLES R CHINA 

SOURCE: GENOMICS, (15 APR 1999) Vol. 57, No. 2, pp. 310-315. 

Publisher: ACADEMIC PRESS INC, 525 B ST, STE 1900, SAN 
DIEGO, CA 92101-4495. 
ISSN: 0888-7543. 

DOCUMENT TYPE: Article; Journal 

FILE SEGMENT: LIFE 

LANGUAGE: English 

REFERENCE COUNT: 28 

*ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 

AB The serine- and arginine-rich (SR) splicing factors play an important 

role in both constitutive and alternative pre-mRNA splicing, and the 
functions of these splicing factors are regulated by phosphorylation. We 
have previously characterized SRPKl (SFRSKl) and SRPK2 (SFRSK2) , which are 
highly specific protein kinases for the SR family of splicing factors. 
Here we report the chromosomal localization of the mouse and human genes 
for both kinases. SRPKl probes detected two loci that were mapped to mouse 
Chromosomes 17 and X using The Jackson Laboratory interspecific backcross 
DNA panel, and SRPK2 probes identified a single locus on mouse Chromosome 
5. Using a somatic cell hybrid mapping panel and by fluorescence in situ 
hybridization, SRPKl and SRPK2 were respectively mapped to human 
chromosomes 6p21.2-p21.3 (a region of conserved synteny to mouse 
Chromosome 17) and 7q22-q31.1 (a region of conserved synteny to mouse 



Chromosome 5) . In addition, we also found multiple SRPK-related 
sequences on other human chromosomes, one of which appears to correspond 
to a SRPK2 pseudogene on human chromosome 8. (C) 1999 Academic Press. 
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Construction of a cDNA expression library of 
Physarum polycephalum at G2 phase 
Zhang, Jian-hua; Liu, Shi-de; Xing, Miao 
Shenzhen Key Laboratory of Microbial Gene Engineering, 
College of Life Science, Shenzhen University, 
Shenzhen, 518060, Peop. Rep. China 
Shenzhen Daxue Xuebao, Ligongban (2005) , 
CODEN: SDXLEX; ISSN: 1000-2618 
Shenzhen Daxue Xuebao, Bianjibu 
Journal 
Chinese 

In order to isolate the genes of SC35-like proteins and SRPK 
-like proteins of Physarum polycephalum, a cDNA expression 
library of P. polycephalum at G2 phase was constructed. The titer of the 
primary cDNA library is 1.22 + 106 pfu/mL and of the amplified 
library is 1.12 + 1011 pfu/mL (plaque -forming units, pfu) . Almost 
all of the phages in the cDNA library were reconstituted. The size of the 
inserts ranges from 0.5 kb to 2.5 kb. All of the above mentioned have 
answered for the general requirements of a cDNA expression 
library. 
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Mediation of the localization of splicing factors in 
vitro by serine/arginine protein kinase 
Lin, Wen; Liu, Zhao; Wang, Huanyou; Fu, Xiangdong 
Tong j i Medical College, Huazhong University of Science 
and Technology, Wuhan, 430022, Peop. Rep. China 
Zhongguo Zuzhi Huaxue Yu Xibao Huaxue Zazhi (2002) , 
11(2), 199-201, 240 
CODEN: ZZXZFZ; ISSN: 1004-1850 

Zhongguo Zuzhi Huaxue Yu Xibao Huaxue Zazhi Bianjibu 

Journal 
Chinese 

Provide evidence that the serine/arginine protein kinase (SRPK) 
family members mediate the localization of splicing factors in the 
nucleus. The localizations of both SRPKl and SRPK2 were determined by 
peptide 

tagging or fusing to green fluorescent protein (GFP) , and the effect of 
the expression of these kinases on the localization of 

endogenous splicing factors was examined The results showed that both of 
these kinases were found in the nucleus and in the cytoplasm, and it was 
likely that the endogenous kinases were present in both cellular 
compartments. The splicing factors were concentrated in nuclear speckles 
untransf ected cells, but diffusely localized in cells expressing 
SRPKl and SRPK2, The results indicated that SRPK family of 
kinases appears to specifically mediate the redistribution of splicing 
factors in nucleus. 
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Karen A.; Di Francesco, Valentina; Beasley, Ellen 

M. 

USA 

U.S. Pat- Appl . Publ., 56 pp. 

CODEN: USXXCO 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 2002094560 

US 6492153 
CA 2435200 
WO 2002057458 
WO 2002057458 



Al 
B2 
AA 
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20020718 

20021210 
20020725 
20020725 
20030918 



US 2001-759359 20010116 

CA 2002-2435200 20020109 
WO 2002-US37 20020109 



W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI , GB, GD, GE, GH, 

GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 

LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH, 

PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, 

UA, UG, UZ, VN, YU, ZA, ZM, ZW 

RW: GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW, AM, AZ, BY, 

KG, KZ, MD, RU, TJ, TM, AT, BE, CH, CY, DE, DK, ES, FI , FR, GB, 

GR, IE, IT, LU, MC, NL, PT, SE, TR, BF, BJ, CF, CG, CI, CM, GA, 

GN, GQ, GW, ML, MR, NE, SN, TD, TG 

EP 1360302 A2 20031112 EP 2002-708938 20020109 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 

IE, SI, LT, LV, FI, RO, MK, CY, AL, TR 



US 2003175927 Al 20030918 
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US 2004157297 Al 20040812 
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US 2002-207973 

US 2004-799676 

US 2001-759359 
WO 2002-US37 
US 2002-207973 



20020731 

20040315 
A 20010116 
W 20020109 
A3 20020731 



AB The cDNA and genomic sequences and the encoded amino acid sequences of a 
novel alternative splice form of SR protein-specific 
kinase 2 (SRPK2) from human are disclosed. Chromosomal 

mapping of the SRPK2 isoform gene, tissue-specific expression profiles and 
structural motifs of the polypeptide are provided. The. present invention 
specifically provides isolated peptide and nucleic acid mols., methods of 
identifying orthologs and paralogs of the kinase peptides, and methods of 
identifying modulators of the kinase peptides. 
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Sequencing and analysis of serine/arginine 
protein-specific kinase 

Lin, Wen; Hu, Wensheng; Wang, Huanyou; Fu, Xiangdong 
Department of Pediatrics, Xiehe Hospital, Tongji 
Medical College, Huazhong University of Science and 
Technology, Wuhan, 430030, Peop. Rep. China 
Tongji Yike Daxue Xuebao (2001), 30(3), 245-247 
CODEN: TYDXEP; ISSN: 0258-2090 
Tongji Yike Daxue 
Journal 
Chinese 

protein-specific kinase (SRPK2) was cloned to 
All 8 SRPKl -related EST cDNA clones were 
ing Erase-a-Base. DNA probes derived from one 
to screen a human fetal brain cDNA library in the 



Lamda ZAP II vector. A longest clone, 3.744 kb, was sequenced 

in both strands. The results showed that SRPK2 displayed 77% identity and 

90% similarity to SRPKl over their entire kinase domains. In addition, 

SRPK2 

contained a stretch of proline-rich sequence at the N- terminus. The 
results showed that SRPK2 might be a new SRPK family member with 
its sequence similar to SRPKl, suggesting both SRPK2 and SRPKl might have 
similar enzyfnic activity and substrate specificity. The N-terminal 
proline-rich motif might function as a targeting signal to interact with 
substrates and (or) regulators. 
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